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ANNUAL REPORT 

OP THE 

wmmm or m Mraiii wm worn. 

FOR THE 
YEAR ENDING DECEMBER 31st, 1886 

)s( 

To the 

Mayor Aldermen and Citizens of the City of Montreal^ 

Gentlemen, 

I have the lionor to t»iibniit my report for 1886. on the nianap;e- 
ment of the City Water Works, aividMiij; tlic subject tis follows. 
— 1st Aqueduct. — 2nd Pumping Works at Whco! House. — 5rd 
Work Shop at Wheel House. — 4th Tail Race. - 5th Pipe 
Track and Pumpin«r nmins. — Oth Kiservoirs. — 7th High 
Level Service. — 8th Pi]>e Jiayinir. — Oth Maintenance of Dis- 
tribution and Service Pipes. -- 10th Consumption of Water. — 
11th General remarks on the distribution mains and fire service. — 
12th Meters. — 13th Administration. — 14th Ai)pendix. 

1st. AQUEDUCT. 

The ordinary repairs to banks, ditches, farm bridges and fences, 
have been made as far as needed. Those repairs are a matter of 
annuiil lecurrence and are necessitated by the <la mage resulting from 
the winters frost. 

Three Flood-Gates were constructed and put at the Entrance to 
the Aqueduct, to guard against any accident to the Regulating gates, 
which are f of a mile lower down, near the junction of the Inland cut 
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with the old Aqueduct and which serve to control the flow in said 
Aqueduct. By means of these Flood-Gates the water may be drawn 
down in the Inland cut when necessary. The contract for these Flood- 
Gates (not including the requisite ballast) was awarded to Messrs 
Hood & Son, on the 22nd of June last, for ^b,^70.j%%. This was 
more than $6,000. f"o^ cheaper than the plan at first proposed. The 
work was satisfactorily completed in November last. 

The water course passing under the new and the old Aqueducts 
near their junction, has given some trouble to farmers lower down, by 
flooding their land, the water remaining thereon a part of the summer. 
This is owing, to the ditch not being properly clciinod through the 
farms. This ditch being a public water course under the control of 
the Parish of Lachine, an application should be jiiade to the Couacil 
of the Parish to have the matter adjusted by them, according to the 
laws governing rural municipalities, in such cases. 

In the month of November last a fire occurred near the residence 
of the Guardian of the Aqueduct, by which a shed used for storing 
chains, tools &c. was destroyed. There was no insurance on it. A 
new shed has been built (at a cost of about SlSO.yVi) Jind has been 
insured. 

2nd. PUiMPING WORKS AT WHEEL HOUSE. 

The Breast Wheel and its pumps and the pumps now operated 
by Wheel No 3, (a turbine) are in working order, but require constant 
vigilance and attention, to keep them so. This is not surprising as 
they have been in operation since 185C, over 30 years. It will be 
necessary in a year or two to replace them by new machinery. See 
report of Mr. Kearney, in appendix, page 10. 

The rest of the pumping machinery and the buildings are in 
tolerably good order, having had the requisite repairs during the past 
year and with small expenditure they can be kept in proper condition 
this year. 

The pumping works comprise three Turbine Wheels and one 
Breast Wheel of a combined capacity of 12i millions of gallons per 
24 hours, and three steam pumping engines of 21 millions of gallons 
per 24 hours. Of the three steam engines, only two, (18 million gal- 
lons capacity) are reliable, the third, as it cannot be sold advantageous- 
ly, is kept in order, in the hope that it might be useful in a case of 
emergency. 
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For full particulars reL^anlinp: the pumpinq: works, I beg to refer 
to the report of Mr. Kearney, Engincor in cliarj^e. His report, which 
I endorse will be found in the appendix, pai^e 10. 

The total quantity of water pumped by water power during the 

year is 3,373,042,000 L'allons, with an exj)anditure of ^6.27lT"ir as 

/ shown in Schedule No. 13, under head '• Wheel House, " making 

' 81.619 per million of gallons raised 1G9 feet high or 80.0(I9G per foot 

high. 

The total quantity pumped by steam power during the same 
period is 741,033,000 gallons, with an expenditure of $17,33 ly^^ or 
*23,388 per million gallons raised 109 feet high or 80.138 per foot 
high. 

The following table shows the cost of raising 1 million gallons 
1 foot high by water and by steam, for the last twelve years and the 
average cost by each method for that period. 

YEAR. BY WATER. BY STEAM. 

1875 80.0200 80.119 

1S70 0.0140 0.U4 

1877 0.015S 0.080 

1878 O.OIOO 0.170 

1S79 OO093 0.119 

1880 0.0120 0.123 

1881 O.0130 0.121 

1882 0.0118 0.258 

1883 0.0135 0.134 

18S4 .00124 0.211 

1885 0.0102 0.094 

1880 0.009d • o.i.>o 

Average. of 12 years 0.0127 0.143 



VI 
, 3id. WOKK SHOP AT WHEEL HOUSE. 

The efficiency of the machine shop at the Wheel House has been 
maintained as usual. The following is a list of the new work turnea 
out there. 

39 firo hyd runts. 
4 four nozle hydrants. 
1 sentinel valve. 
44 four inch valves. 
32 six do 
19 eight do 

6 ten do 

7 twelve do 

4 four inch valve spindles. 

4 six do do do 

1 ten do do do 

1647 — J inch pneumatic stop cocks. 

141—1 do do 

8—1 do do 

237 — J inch 2 way branches. 

86 — J do 3 way do 

91 — ^ do 4 way do 

9495 tube couplings for pneumatic cocks. 

3038 tube caps for same. 

59 — ^ inch stop cocks. 

47 — ^ do 3 way stop cocks. 

173 — J do noales. 

860—1 do do 
36 — 1 do do 

694 — 1 do service caps. 

25— 1| do do 

281 malleable iron, 1 inch caps for pneumatic cock tubes. 

137 service rods. 

24 watering nozles for hydrants. 

17 brass wire springs, 

1 tapered steel spring 4", 1 J", f '\ 

2 — 4 inch meter connections, faced, drilled and fitted with 

brass strainers. 

228 — ^ inch x f " reducing couplings. 

80 — J do couplings. 
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"2 air pumps. 
■22— §" nozle drills, steel. 

6-1" do do 
40 — 1*' scjuare bolts for pump chest covers, wheels 2 & 3. 
254 picks. 

1 pair brass bushes for connectin<i; rod, fitted, wheel No. 3. 

2 foot valve bushes turned and fitted, wheel No. 2. 

1 foot IJ inch bolt and nut. 

2 steam valve spindles. 
8 ball cocks. 

1 hydrant nozle cap bored and tapped for 2 inch pipe, 
100 -J inch bolts and nuts. 

2 sets grate bars for boilers. 

2 — 4 inch bonnets tapped for 2 inch pipe. 

4 — 8 inch slip sockets bored. 

10 — 8 inch pipes turned. 

8 flanges faced and drilled. 

120 — ^ inch bolts and nuts. 

1 meter cover fitted and drilled. 
6 — 1 incli meter couplings. 
16 hydrant sockets. 
146 union meter pistons. 

Besides which there were 40 meters repaired, 7 air pumps 

•3 di inking fountains, 16 hydrant rods, 120 grate bars, &c., and 

9,350 lbs. of brass castings, delivered from the brass foundry. 

4th. TAIL RACE. 

The damage caused to the banks an described in my report for '85 
■has been remedied and the North East bank has been raised one foot 
higher than the higliest water observed at the time of the inundation, 
which reached the level of 28 feet above City datum. That portion 
of the bank which had been undermined by water, was made secure by 
crib work. The bank as now formed is expected to make a safe 
barrier against high water invading Point St-Charles from the South 
West, The work was done by the contractors Messrs. Nish & 
Lefebvre, for the sum of $3,863.^^oi)- 

It now remains to set the lences in proper order, to renew the 
flooring of the bridge over the Tail Race at tin; liOwer Lachine B 
And to point the masonry of the abutments. 
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5th. PIPE TRACK & PUMPING MAINS. 

The 30 inch mainlfrom the Dew Worthington Engine, to join, at 
Atwater Avenue, that from Engine No. 3, was commenced in '85 but 
so late in the season that the work was carried into the winter and 
had finally to be discontinued, owing to back water in the River St- 
Pierre. It was resumed in the Spring and completed in August '86.. 
These interruptions brought the cost higher than had been anti- 
cipated. 

The levelling of the ground on the pumping mains, in that portion 
of Atwater Avenue South of the Lachine Canal, — in order to pro- 
cure material to raise the North East bank of the River St-Pierre^ 
above flood level, — was begun late last Fall. It is contemplated to finish 
this part of the avenue early next summer. Nothing more has been done 
on this avenue except the erection of barriers to prevent people from; 
depositing garbage and obnoxious material carted from private 
yards. 

The usual cleaning and oiling of the big valves on the pumping 
mains, has been done, as is customary, and all are in good order. 

Some attention will have to be paid to the retaining wall near 
Dorchester street on Atwater Avenue. 

6th. RESERVOIRS. 

The ordinary repairs were done to the McTavi>h Reservoir. The- 
division wall is leaking considerably and some pointing must be done 
as soon as a proper oppoitunity offers. Some of the wooden fences, 
will require to be straightened, where the posts have been disturbed by 
frost. The fences also require painting. 

The Peel street High Level Reservoir is in good order and 
requires hardly any repairs. 

7th. HIGH LEVEL SERVICE. 

The pumping engine for the High Level Service is a Worthington- 
non condensing. It has done its work with its usual eflSciency, but, 
very soon, (perhaps next summer) this engine will be found too small 
for the work of the rapidly increasing distribution of the High Level 
district. Schedule No. 4, in the -appendix shows the work done by 
this engine, viz : 48,320,000 gallons pumped 213 feet high in 3,30a 



hours, at a co-t ofS2,57G.51 makiiifr $53.32?^ per million gallons. 

raised, or $0.2503 per million gallons raised 1 foot high. 
The cost of raii^ing 1 million gallons 1 foot high, w;is : 

In 1876 80.240 

•* 1877 0.253 

" 1878 0.355 

'* 1879 '. 283 

" 1880 0.274 

*• 1881 0.226 

** 1882 0.256 

" 1883 0.286 

'* 1884 0.318 

*' 1885 0.376 

« 1886 0.250 

Average of 11 years 0.283 

8th. PIPE LAYING. 

The total lenijth of cast iron pipes laid during the year 1886 was? 
34,886 lineal feot, viz : 

430 feet of 30 inch, 6,385 feet of 24 inch, 7,366 feet of 12 inch, 
2,0S7 feet of 10 inch, 9,967 feet of 6 inch and 8,651 feet of 4 inch; 
86 valves, 3 of 30 inch, 3 of 24 inch, 7 of 1 2 inch, 7 of 10 inch, 18 of 
8 inch, 22 of 6 inch, and 26 of 4 inch. 42 fire hydrants were laid. 
There were 1,326 houses supplied with water, out of which 1,295 are 
through pneumatic cocks. (Part of the 430 feet of 30 inch pipe above 
mentioned, was laid in *85 but was omitted from the schedule of that 
year and is consequently included in this years.) 'i'here have been 
taken up, of old pipe, since 1H84, 5,287 feet of 6 inch, 8,385 of 4 inch 
and 752 of smaller mains. The work of '86 added to the amount of 
pipcage &c., laid up to December 31vSt. '85 and deducting old pipe 
taken up as stated, makes the totals to December 31st. *86 as follows ; 
23,553 lineal feet of 30 inch pipe, 39,303 feet of 24 inch, 2,694 feet 
of 16 inch, 45,647 of 12 inch, 77,156 of 10 inch, 6,853 of 8 inch, 
206,091, of 6 inch, 347,622 of 4 inch, 2,095 of 3 inch and 11,948 of 
smaller mains, making a grand total of 762,962 lineal feet or 144J 
miles of main pipe. 

There are 13 valves of 30 inch, 32 of 24 inch, 4 of 16 inch, 63 of 
12 inch, 91 of 10 inch, 28 of 8 inch, 301 of 6 inch, 625 of 4 inch, 
38 of 3 inch and 1 of 2J inch, making a total of 1,196 stop valves. 
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There are 945 fire hydrants including 52 which are private 
property. The number of houses supplied with water is 29,981. 

Besides the foregoing, there were laid during 1886 for private 
individuals 18 feet of 6 inch pipe, 612 feet of 4 inch pipe, 1 six inch 
valve and 18 four inch valves. 

9th. MAINTENANCE OF DISTRIBUTION PIPES, SERVICE 
PIPES, HYDRANTS AND PUBLIC FOUNTAINS. 

This service received during the year more than the customary 
attention and with very satisfactory results, in the way of repressing 
waste of water as is indicated by the smaller increase in consumption 
as compared with that of the year previous, notwithstanding a con- 
siderable increase in population and extension of distribution pipes. In 
spite of many adverse circumstances it has been possible to confine the 
waste of water within reasonable limits, that is to an average daily 
consumption of 12,643,000 gallons for a population of about 195,000 

/ (inchiding St-Gabriel and Cote St-Antoine which places we supply) or 

65 gallons per capita. 

V The report of Mr. Lagace, foreman of the distribution and pipe 

extension, will be found in the appendix and gives all details of this 
branch of the service, indicating all the improvements and repairs 
effected during the past year, to the pipes, stop valves, hydrants &c., a 
jpcpetition of which here, is unnecessary and would be tedious. Many 
suggestions in the report alluded to are worthy ot consideration. 

10th. CONSUMPTION OF WATER. 

The total amount of water pumped during the year- is 
4,614,679,060 gallons, making a daily average ao shown by Schedule 
No. 7 of 12,648,000 that is an increase of 672,500 gallons over the 
•daily average ot 1885. 

Of the above quantity 891,518,000 gallons have been metered 
and charged for at meter rates, 365,486,000 gallons of it used in the 
City and the balance 26,032,000 gallons supplied to outside 
municipalities. 

For flooding rinks and slides, filling boilers, tanks, &c., 343,000 
gallons were used, 2,653,000 for fires, 36,238,000 for watering streets, 
^nd 17^712,000 for public fountains. 
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For the fountains and latrines <»n the wharfs 10,498,000 gallons, 
«nd for lubricating the steps of the turbine wheels at the pumping 
works 25,631,000 gallons. 

The balance 4,130,086,000 gallons is that part of the City's con- 
sumption which is paid for at rates based on assessed rental and 
i ncludes waste. 

11th. GENERAL REMARKS ON THE DISTRIBUTION 

MAINS AND FIRE SERVICE. 

Under this haad, in uiy last year's report. I remarked on the 
growing necessity for the use of steam Fire Engines, and in this con- 
nection suggested the propriety of laying larger mains in certain 
streets, so as to throw a great volume of water into the centre of the 
City, with the view of maintainino: the pressure, under a heavy 
draught for fire purposes. This resulted in the laying of a 24 inch 
pipe leading from the McTavish Reservoir to St-Paul street, passing 
through St-Catherine, De Bleury, St- Peter, St- James and St-Sulpice 
streets, and connecting at their crossings with the mains of St-Cathe- 
rine, Dorchester, Lagauchetien^, Craig, St- James and Notre-Dame 
And at St-Paul street with a 12 inch pipe laid from McGill to Bon- 
«ecours street, the old 6 inch pipe of that part of St Paul street being 
taken up. Along these new mains the necessary valves and fire / 

hydrants were placed. Tlie entire distribution system has thus been / 

"greatly improved, being enabled to furtiish a very large quantity of 
water without any sensible reduction of pressure. See tables of pressure 
in the appendix. 

Whilst this work was in progress a discussion arose between the 
•water Committee and the Fire underwriters. The latter suijrGrested 

Oil 

that the new 24 inch main might be connected with the High Level 
Reservoir, whereby an additional pressure of about 160 lbs per square 
inch could be had durinjjr fires. This excellent sui^rsrestion I was forced 
for the present to oppose, as our existing distribution system is not 
Adapted for such a pressure. 

The question was referred by the Water Committee to Mr. T. C. 

.Keefer, C. E., the originator of our present system of water works. 

Mr. Keefer's report is now before the Public, who can judge as to the 

propriety of carrying out a separate system fur fire service, which idea 

I think a happy one. Whatever decision may be reached, the laying 
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of the large pipe as above described, must still be of j^reat service itt 
keeping up the pressure throughout the diptributinjr mains. 

Last year I recommended that a 24 inch main should be laid in 
Ontario street from Delormier avenue to Desery street, Hochelaga. 
ward. The Water Committee asked and obtained an appropriation 
for the work and the necessary pipes were bought. Subsequently 
however when the Finance Committee was asked for an appropriation 
for the 24 inch main from St-Catherine to St-Paul street they decided 
to grant it, but to reduce the first appropriation and let the pipes 
which had been purchased for Hochelaga, be used here instead^ 
postponing the Hochelaga work to this year. I was therefore obliged 
to remodel my first estimate. An omission occurred in the estimates 
by which the ordinary pipe extension and services were left unprovided 
for. This item was much larger for 1886 than in previous years 
owing to the great increase in the number of new buildings. The 
consequence was, money had to be asked for as the work progressed 
and this gave rise to an idea ihat the first estimates were made too 
low. Such was not the case, as the making up of the books at the end 
of the year showed them to have been correct. 

The necessity for the 24 inch pipe in Hochelaga ward is still 
pressing. The work should be done as soon as possible and to that 
end the opening out of Ontario street should be proceeded with 
immediately. 

12th. METERS AND HOUSE INSPECTION. 

All necessary information on these items may be found in the 
report of the Assistant Supt. W. W. hereto appended. 

13th. ADMINISTRATION. 

As shown by Schedule No. 13 the cost of Adminii^tration during 
the year was ^86,301.79. 

The natural growth of the City, with that due to the annexation 
of outside municipalities has been such that larger expenditure for the 
maintenance and administration of the Water Works must now be 
looked for. This is plainly indicated by my estimate of the require- 
ments for this year. I am obliged to ask for a much larger sum than 
usual in ord^r to keep the works up to their ordinary efficiency. On 
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the other hand, the increase of revenue keeps pace with that of expen. 
diturc, see Schedule No. 15. 

I have often alluded in former reports to the necessity of 
reconstructing the Water Works Shop, Lagauchctiere street. This 
has been sadly overlooked in spite of my waruinirs and the work suflFers 
from it, in point of economy as well as efficiency. 

It is now apparent that we should have three or more outside 
stations where a small force could be kept to respond to orders for 
work in their immediate vicinity. The orders could be transmitted by 
telephone and could be attemled to promptly, instead of being delayed 
until men can come from Lagaueheiiere street shop carry inir keys and 
tools perhaps to near thij Eastern or Western limit of the City. Some- 
times a delay in turning off water results in damage to pro|)erty and 
the Corporation is held res|)onsible. Many such cases might be 
avoided by the adoption of some ni-asuie similar to the one I have 
alluded to. 

I have the honor to be, 

Gentlemen, 

Your faithful servant, 

LOUIS LESAGE, 

Supt M. IV. IV. 

City Hall, 

Montreal, March, 12th. 18S7. 
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(Report of the Assistant-Supe'tiniendeni of Water 
Works J on Meters and House-service Inspectoin^ 
With epitomized Statistics of the Water (Depart- 
ment^ for the year 1 886. 



Montreal, March 19th 1887. 



LOUIS LESAGK, Esq., 

n^upt. M, IF. tt: 



Sir, 

I beg to submit the following report on the operations of the 
Meter and House-Service Inspection branches of the Water Depart- 
ment, also a summary of the statistics of said Department, for the 
jear ending 31st December 1886. 

METERS. 

The number of meters in use at the end of the year (inclusive of 
' — V- those at Wheel House), Avas 549, being 37 more than the previous 
year, 515 of these belong to the City and 36 to private individuals or 
companies. 

There were 86 new places metered and 49 meters in use were 
discontinued. There are 46 places metered merely by way of test or 
experiment, no charge being made. 

There were 136 changes of meters made, for various reasons, 
8ome being out of order, some to be replaced by larger meters. 

The number of meters damaged by frost during the past year 
was 20. Of the!?e 19 belonged to the City and 1 to a water tenant. 
The last mentioned 1 and 6 of the others were totally destroyed. In 
all cases the damage was charged to those on whose premises it 
occurred. 
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There were 15 Worthington meters, 15 Gems and 11 Crowns, in 
all 41 new meters (the same number as in *85), with some parts, 
connections and fish traps, purchased during the year, at a cost 
including duty, freight and express charges, of $3,562.62. Besides 
these, 40 second hand meters which had been in use for domestic 
supplies at St. -Jean-Bap tiste village, before its incorporation with the 
City, were bought from the proprietors, for $486.00. 

There were 9 meters at the harbour latrines and fountains, where 
lOJ million gallons of water were used, an increase of 33 p. c. on the 
•consumption of the previous year. 

There were 5 meters at the Wheel House, 3 to measure water 
'used at the steps ot Turbines and 2 for suppli'^.s to boilers. 

The water sold by meter was distributed as follows. 

Millions of Grallons. 
in 1886. in 1886. 

To Railways (including City Passenger) 114.88 139.01 

" Factories and Engines 60.24 7. .43 

^* Elevators (excluMive of those at Hotels & Rys) 42.58 57.48 

" Breweries : 27.40 28.93 

^* Hotels 26.17 28.84 

'' Schools, Convents and Colleges 12.26 14.74 

^* Hospitals and Homes 4.59 5 38 

" Churches and Queens Hall (for organs) 3.11 3.19 

^* Miscellaneous, as Photographers, Livery ") 

stables, Skating rinks, Slides, Horse-Ex- l- 1 0.37 16.49 
change. Restaurants, Dyers, Florists, etc.. ) 

'' Outside Municipalities 11.30 26.03 

Total 312 90 391.52 

Showing an increase in every item for '86 over '85 and a total 
increase of 25 p. c. 



Comparison of Meteu Rates with Rates based on 

Assessed Rental. 

The total quantity of water pumped in Gallons. 

'86 was 4,614,679,00(> 

That briuijrini: no direct revenue was for : 

Flooding privati' rinks, boilert^, tanks, Gallons. 

etc . 343,000 

Eires 2,(i53,0()0 

Watering streets 36,238,000 

Public Fouut;.ins 12,712,000 

Harbour 10,498,000 

Steps of Turbines 25,631,000 



Total 93,075,000^ 



Balance producing revenue ... 4,521, ()04,000' 

That charged for at meter rates is 391,518,000 



Balance, being that charged for at rates 
based on asisessed rental and includ- 
ing waste 4,130,086,000 



The revenue from water in '86 is $ 521,628.09 

That from metered water is, 

For water 862,020.56 

For Rent of meters 3,. 90,23 



'^ 65,210 79 

Balance, being revenue i'rom rates based 

on rental $456.417.30 

Total water fmni which revenue is derived gallons 4,521,604,000 

Total revenue from same S 521,628.09 

being at the rate of lly^ftlr cents per 1000 gallons. 

Total water sold at rates based on rental gallons 4,130,086,000 

Total revenue from same 8456,417.30 

being at the rate of lliffir cents per 1,000 gallons. 

Total water eold at meter rates gallons 391,5180,00 

Total revenue from same $65,210.79 

being at the rate of 16f * cents per 1,000 gallons, or 

IJ times as much as th'it sold at rates based on 

rental. 



* St.-Crabiiel village is about $7,000. tO in arrears for water, which amount, if paid 
would bring the price per 3,000 gallons up to 18^ cents. 



It was mentioned in the report for *85 that a general inspection 
of water fixtures on premises where meters are in use, had been 
commenced by the Chief Inspector He has not yet completed it, for 
want of time, havinij; been pretty fully occupied the past year with his 
ordinary routine work. It is hoped that this year may see the inspec- 
tion completed. So far as it has gone, some information very useful 
to the Department, has been acquired and recorded in a shape con- 
venient for reference. 

The new testing tank you have caused to be erected and the 
enlargement of the meter work shop, greatly facilitate the ever increas- 
ing work in this line. 

All meters in use, have be3n visited regularly once a month and 
the readings taken and recorded. 

The number of prosecutions in the Recorder's Court for violation 
of the by-law relating to meters, was 4, for the year 1886. 

- HOriSE SERVICE INSPECTION. :h 

This Inspection has been kept up throughout the year, four 
Inspectors being constantly em{)loyed. The result of their labors 
was the discovery and stop{)ago of waste from defective fittings as 
enumerated below, viz : 

Bib cocks out of repair.... 1,198 \ 

Urinal do do 90 

Ball do do 675 

Stop do do 21 

Closet do do 163 

Basin do do 90 

Closet valves do 93 

Closet wires or handles out of reonir 1-1- / t ' 

Pipes burst 282 i> 

The estimated average waste per hour from each of the above 
named defeetive fittings was 11 gallons. Besides these, the Inspector -V- 
found 35 taps loft open to prevent freezing, wasting at an average rate 
of 16 gallons per hour, 44 taps left open to flush drains wasting 
38 gallons per hour each, 150 cases of using water illegally for build- 
injr purposes, 83 cases of using hand hose illegally and 5 using water 
illegally for manufticturing purposes. In all the foregoing the waste 
was stopped soon after having been discovered. The number of pro- 
secutions was 37. 
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SUMMARY OF STATISTICS 

REPORT OF 1886. 

In accordance with the recommendation op the New 
England Waterworks Association. 
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MONTRWAL WATER WORKS. 

Montreal. County of Hochelaga, Province of Quebec, Canada . 
supplies also the municipalities of St. Gabriel and Cote St. Antoine' 

POPULATION. 

MontJcal, by census of 1887 185,500 

St. Gabriel, census of '81 4,506, estimated for '86 5,500 

Coie St. Antoine do do 1,500 



Total 192,500 

DATKS OF CONSTRUCTION. 

Low Level Service — 

Aqueduct ^ 

2 Breast Wheels, with six pumps | 

Capacity 4 million gallons per diem. ^1856 



1st. 24 inch Rising main 



McTavish Street Reservoir, 15 million gallons J 

1 Turbine wheel with two pumps 1865 

Capacity 4 million gallons per diem. 

2nd 24 inch Rising main 1867 

Bartley Steam Engine, 8 million gallons 1869 

Gilbert do do ' I 1070 

Tail Race lowered | ^^^^ 

Turbine substituted for Breast Wheel 1874 

Worthingtoa Steam Engine, 8 million gallons ) igtp^ 

1 — 30 inch Rising main .... J 

New eatrance to Aqueduct opened 1877 

Extension of McTavish Reservoir, bringing its capacity 

to 35 million gallons 1878 

Turbine Wheel 2 pumps, 2 J million gallons 1881 

Bartley Engine removed 1885 

Worthington Steam Engine, 10 million gallons. ...^?^ir*;.. 1886 

High Level Service — •: "^^^"^^--^ 

Peel Street Reservoir, Capacity If million gallons / 

Worthington Steam Kng. do f do per diem p 

1 — 12 inch Rising ms in ) ' 
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By whom Owned.— City of Montreal. 

Source of Supply.— River St. Lawrence. 

Mode of Supply. —Open Aqueduct 5 miles in length. 

84 per cent pumped by water power. ^ 

16 do steam do ' 

PUMPING. 

1. Builders of Pumping Machinery — 

Water Wheels. — Wm. Fairbain & Son, Manchester, England, 

John McDougall, Montreal. 

W. P. Bartley & Co. do 
Steam Engines. — W. P. Bartley & Co. do 

E. E. Gilbert, do 

Henry R. Worthington, New York. 

2. Description of Coal used. 

Low level service. High level service. 

Kind Bituminous Anthracite. 

Size Broken Pea & Chestnut, 

Brand Scotch & International. 

Price per gross ton $5.00 $3.25 $5.20 

Percentage of ash 6.25 18.17 

5. Coal consumed for year lbs. 4,156,260 562,680 

6. Toral pumped by steam. ...gallons 741,033,000 48,320,000 

7. Average static head in feet 169 213 

8. do dynamic do 173 230 

9. Gallons pumped per lb. of Coal... 177.46 85.87 

10. Duty, ft. lbs. per 100 lbs. of Coal 

(no deductions) 30,844,700 19,751,200 

6. Total pumped by Water power for 

year, in gallons 3,873,647,000 

7. Average static head, in feet 169 

8. do dynamic do ... 194 
Cost of Pumping figured on Pumping Station expenses. 

Low Level Service. High Level Service. 

By water. By steam. By steam. 

viz: $6,271.52 $17,3"31.37 $2,576.51 

11. Cost per million gallons 

raised against dynamic 

head 1.61i»o 23.38« 53. 32^!, 

12. Cost per mill. gall, raised 

1 foot (dynamic) O.OOJfj 0.13Jo-o 0.23ii«o 

Cost of Pumping figured on Total Maintenance for year, 

viz: $378,900.00 

13. Cost per mill, gallons raised against 

dynamic heai 82.11 



J 
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CONSUxMPTION. 

1. Estimated total population at date 193,000 

3. do do supplied 192,000 

4. Total number of gallons consumed 4,614,679,000 

5. Passed through meters, domestic 291.16 million galls, or 6 J p. c. 

6. do manufacturing 100.36 do 2 J do 

7. Average daily Consumption gallons 12,643,000 

8. Gallons per day to each inhabitant. 65.5 

9. do do consumer 65.8 

V 10. 'do do tap. i. e. house supplied ... 421.7 

DISTRIBUTION. 

1. Kind of pipe used Cast Iron. Wrot. iron & lead 

2. Sizes do 8" to 30'^ 1^' and under 

3. Extended, feet 34,886 

4. Discontinued, feet 13,672 752 

5. Total now in use, miles 142 J 2J- 

9. Bydrants added 42 

10. do now in use 945 

11. Stop Gates added 86 

12. do now in use 1,195 

15. Range of pressure on mains, day 
and night at Fire Station No. 2 
St. Gabriel Street 45 to 65 



SERVICES. 



Lead and Wrot. Iron. 



17. Sizes from 2\ to \ inch. 

18. Extended feet 31,124 

21. Service taps added (new houses supplied) 1,326 

22. Total now in use (houses supplied) 29,981 

23. Average length of service pipe 23 J feet. 

24. do cost do '' 89 32 

25. Meters added 86 

26. do now in use 549 

27. Motors added 23 

28. do now in use 95 
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PUMPING WORKS, January 2lst 1887. 
LOUIS LESAGE, Esq., 

Superintendent Water Works, 

Dear Sir, 

I respectfully beg to submit my annual report on performance, 
conditions iind requirements of the works over which I have charge. 

No. 1. WHEEL HOUSE. 

No repairs worthy of mention were done to this building. The 
doors and windows will require painting. 

Nos. 2, 3 & 4. WHEEL HOUSE. 

A heavy leak from the Tail Race, made its way through the 
foundation at or near the south end of this building, which 
seriously threatned to flood the pump room to a height that would 
prevent access to the foot valve chambers of the pumps, this I 
effectually and permanently remedied, by building a division wall 
at the west end of the pump room, trapping the leak from said 
room, allowing the Tail Race water to find its level on southside of 
said wall, which, removes all the trouble before complained of. A 
new set of double windows was furnished. The doors, windows 
and hand railings will require painting. 

WORK SHOP. 

This building underwent no repairs and is not likely to 
require any during the year. When this shop was projected, tools 
were acquired to meet the requirements of the time, which are 
inadequate for the present. In order to meet the present, and the 
requirements of the immediate future I would like to have two 
(2) more lathes with all their works holding accomodations ser- 
viceable for our work, added to the shop tools. 
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BRASS FOUNDRY. 

This shop was for the first time found inadequate to meet the 
requirements of the Department owing to the large amount of work 
required. This is likely to be the case for the future. We cannot 
go into the general manufacture of all that is wanted, but can only 
be looked at in the light of a repair shop. In the case of this- 
particular shop I think it will be more profitable to have that 
portion of the work which we cannot do, done outside, than to 
increase staff and plant to meet it. 

HIGH DUTY ENGINE HOUSE. 

This building underwent considerable repairs, a portion of the- 
front had to be extended five feet, in order to allow of convenient 
working space for the removing of parts of the engine, whea 
required. 

Two new floors were laid, one replacing the old one in the 
engine room, and the other on a level to suit the under works, and 
valves of the engine. The basement platform which was entirely 
floated up by last spring flood, was relaid in an improved manner 
and steam heating coils placed around the engine room. Con- 
siderable repairs remain yet to be done to the ceiling and other 
parts, and the whole interior including the doors and windows will 
require painting and varnishing, the outside cornice as well. 

BOILER -HOUSE. 

No repairs were done to this building, excepting the painting 
of the roof. It is at present in good order and not likely to 
require any repairs during the year. 

THE COAL SHED. 

This building is in the same condition as when last reported,, 
nothing having been done to the stone buttresses of the foun- 
dation. 

The planks on the gangways to the flooring will require to be 
renewed. 
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THE DWELLINGS. 

The roof, cornice, windows, blinds and railing in front, will 
require painting ; also the railing round the Tail Race in front of 
the Wheel House. 

THE GROUNDS. 

The grounds will require somewhat more than the ordinary 
attention ; as they have been considerably disturbed by the repairs 
to the mains on the premises. Atwater avenue, from the works to 
St-Patrick street, will require considerable repairs ; the foot path 
being entirely up-rooted will have to be renewed. The roadways 
on both banks of the Aqueduct from the Wheel House to the stone 
bridge ; having been damaged by the hauling of stones for the 
new crib-work on the tail race, should be placed in their former 
good condition. The Bridge spanning the Aqueduct at its entrance 
to the settling pond, is in a tumble down condition- ; it ought to be 
renewed or very much repaired. Some trees will require to be 
planted, replacing those that did not take. 

No. 1 WHEEL. 

This wheel stripped the wooden cogs off the large bevelled 
wheel, on the 18th of Aug. and started with the new set on the 
28th ot the same month. During the stoppage, I had new brasses 
fitted to the connecting rod fork end straps, and the lost motion 
taken up, the machinery was pdHnted, also the hand railing, tlume 
and all pipes within the building. One of the discharge pump 
valves was removed and replaced by a new one. It will be 
necessary as soon as opportunity will permit to remove another ; 
the valve to replace it is now ready. The wooden cogs in the 
large mortice wheel will require to be renewed. 

No. 2 WHEEL. 

This wheel and pump did very jrood duty considering tht-ir 

age and infirmities. Sharp attention was requircvl and given t^ tne 

upright and diagonal arm^^ The pumps also being so much' worn 

V -out of round, required ofren and careful packing, and Vvhen the 
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duty the wheel has performed during the year, is taken into con- 
sideration it is evident that it was well handled. The threads 
stripped on one of the pillow block bolts. They are two in number; 
I removed both and replaced them with stronger ones. 

No. 3 WHEEL. 

One of the connecting and strap brasses was renewed, the old 
one being worn out. One of the pumps worked loosely at its 
connection wiih the air Vessel, it was temporarily repaired. It 
will probably have to be renewed. 

No. 4 WHEEL. 

The repairs to this wheel consist of the paring of the cogs of 
the large bevelled wheel, it having moved out of its proper position 
on the crank shaft. The pinion on the upright wheel shaft was 
also found out of position ; both were placed in their proper 
positions and more securely fastened. All the lost motion was 
taken up and it is at present in good order. 

No. 1 ENGINE. 
(THE NEW WORTHINGTON HIGH DUTY.) 

This engine i^ ready when required to furnish the City with 
its 10 million gallons of water. Your wisdom in allowing the 
■contractors to make such changes and improvements as appear to 
them necessary, to increase the efficient and economical workmg of 
the engine, at their own expense, is very apparent. 

As the engine is still in the hands of the contractors, and no 
duty trial gone through, I think it prudent to refrain from advan- 
cing any opinions upon its practical or economical working. 

No. 2 ENGINE. 

Was not called into service, during the past year and is not 
likely to be this year. If you still consider this Engine as part o 
our pumping power to be held in readiness for duty, it will have to 
undergo heavy repairs, and consequently incur considerable expense 
before it can be relied upon for good service. 



14 



No. 3 ENGINE 

The only repair done to this engine worthy of mention, was 
the renewing of one of the water cylinder plunger rod stuffing 
boxes, and gland. So perfect has been the operation of the 
weights, substituting the springs on the pump valves, that it was 
not found necessary to remove the pump covers during the year. 
The overhauling of the pistons referred to in my last year's report 
I was unable to carry out ; in consequence of the new engine not 
being ready to do duty. This work will have to be done as soon 
as there is a favorable opportunity. Some of the cylinder drain 
pipes should be replaced as portions of them show signs of being 
worn out. 

No. 1 BATTERY OF BOILERS. 

These boilers were furnished with new steam gauges. Some 
slight repairs were done to the smoke box doors for convenience 
of handling. They did but little duty during the year. They ar^ 
locked up at 751bs. pressure ; hitherto the highest pressure carried 
on these boilers was 601bs, this of course left a large margin of 
safety, which is as it should be in works of such magnitude and 
importance. 

No. 2 BATTERY OF BOILERS. 

These boilers are locked up at their highest theoretical safe 
working pressure. The Inspector and myself are of opinion that 
this state of things should not long be continued. Should cir- 
cumstances oblige the lowering of the steam, the high duty attach- 
ment would have to be thrown out of commission and the engine 
run low duty, which would incur a heavy loss in fuel. 

I think the furnishing of the works with three new boilers of 
the most modern and economical type, would effect a saving and 
give a margin of safety such as we do not possess, though very 
much to be desired. 
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No. 3 BATTERY OF BOILERS. 

This battery is used in connection with No. 3 Engine, only. 
They have performed their duty well and are in first class order. 
From all I can see at present, they will not require any repairs other 
than those consequent upon the ordinary keeping up of working 
boilers, and their connections. 

THE PORTABLE STEAM PUMP AND BOILER. 

This pump and boiler did a good deal of work during the year 
very satisfactorily. I was furnished with section of steam and 
exhaust hose and new runners for the boiler. It is at present in 
good working order. 

Three lengths of the canvas hose furnished the works 12 years 
ago, for fire purposes, are worn out. and should be replaced. 

In conclusion I beg you to accept my sincere thanks for the 
able assistance and wise counsel you so cheerfully rendered me in 
the discharge of my duty. 

I have the honor to be Sir, 

Your most humble servant, 

D. KEARNEY, Engr. 

tumping Works. 
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Water Works Shop, Laoauchetiere street 

January, 1887. 

TO LOUIS LESAGE, Esq., 

Superintendent Water Works, 

City Hall, 

Dear Sir, 

I respectfully submit the report of the repairs done to main pipes^ 
Stop valves, Hydrants, Service pipes, &c., during the year ending 
December 1886 ; also some improvements required next year; which 
are as follows : 

REPAIRS TO MAIN PIPES AND STOP VALVES. 

There have been three breaks on 10" mains, ten oi;i 6" mains and 
thirty-three on 4" mains, some of these breaks were discovered at the 
time of the Fall floods of 1885, and could not be repaired before March 
1886, on account of high water in low lying districts, wasting thereby 
a greit quantity of water. Most of these breaks however were caused 
by the excavation made for drains, and some of them occurred during 
the time the contractors were making said drains. There have been 
seventeen joints blown out on the 12", fourteen on the 10", ten on the 
6", and thirty-seven on the 4" mains, as above stated. The principal 
cause was the making of drains across or parallel to our pipes, which 
caused them to sink and the joints being thereby disturbed were blown 
out. However the seventeen joints blown out on the 12" mains, and 
the fourteen on the 10" mains were from divers causee. Most of the 
joints blown out Were on Wellington street, from St-'Etienne South- 
wards to limits. This pipe has been laid with very little lead and 
ungrooved faucets. Since laid it has been very expensive to keep in 
good order, as every Fall and Spring of the year many joints are found 
leaking on it. This is due as already stated to the want of lead, an. 
improper faucet, and the state of the soil. 
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This pipe should be taken up and another 12" main laid in its 
place, with deep and grooved faucets, as the soil requires it. We 
marked the joints when repairing them and found that some of theiri 
were repaired several times on Wellington, also on McCord streets 
12" main. The cause of fourteen joints being blown out on the 
10" main was also the want of lead. I may here remark that these 
pipes were laid by i^ontiact. Last year, 1885, there were eleven joints 
blown out on the 12" mains both on Wellington and McCord streets 
this year we had seventeen. Two six and four 4'' valves were 
renewed. Two 10", seven 6", and fourteen 4'' valve spindles were 
renewed, a good number of the 6" and 4" stop valvis, need to be 
changed as they are no longer any use to stop water. 

The stop-water valves at the following named places require to be 
changed. 

Campeau, South side of Craig 1 — t" 

Amherst & Notre-Dame 1 — 4" 

Wolfe, North side, Notre-Dame 1 — i" 

Wat<ir & Brock 1-6" 

Common & Prince 1 — 6" 

Canning, South side, Notre-Damo 1 — 6" 

Shcrbrooke & Redpath 1—4" 

Aylmer & Sherbrooke 1 — 4" 

Durocher & Shcrbrooke 1 -4" 

Sherbrooke, West side, St-Lawrenec' 1 — 10" 

Belmont & Beaver Hall 1—6" 

Dorchester, West side. St-Urbain. 1 — 10" 

Dorchester, West side, St-Denis 1—10" 

Dorchester, East 1—10" 

Dorchester East, Amherst 1 -10' 

Dorchester East, Panet 1 — 10 

liOgnn East of Visitation 1 — 4" 

St-Thercse & St-Vineent 1-4" 

St-George South of Dorchester 1—4" 

IMPROVEMENTS TO MAIN PIPES. 

One of the most important improvements on main pipes wa* 
begun in 1885, continued in 1886. For many years past pipes 
were laid with dead ends and the sludge-cock-; put on those ends 
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"were and are entirely insufficient to purify the water, which now 
•remains stagnated in those //<f^// ^//j. Those improvements should 
be continued and all dead end pit>es extended and connected to the 
nearest main pipe when possible, so as to give a permanent and free 
'Circulation of water through all the main pipes in the City. 

Aqueduct, Versailles, Lusignan, Guy, St-Martin and Chatham 
street main pipe^, were extended across Grand Trunk Railway tracks 
aud connected to St-James street 10" main. Versailles St-Martin and 
<3uy streets were connected with 2" pipes only. 

The 4" pipe on St-James street was extended from Lusignan to 
above Guy, and from Canning to near Dominion street. St-Martin and 
<juy streets, were connected to that 4" pipe; Craig street 4" main 
was extended from St- Hubert to J acques-Cartier street, from Amherst 
to Wolfe street and from East of Visitation to Papineau square, where 
it connects to the 6" main. St-Hubert also Campeau street 4" mains 
were extended and connected to Craig street, 4" main. By the 
imiprovements mentioned on Craig street, there will be no more neces- 
sity when laying service pipes to cross the large tunnel, as there is now. 
A 6" main on South side and a 4" on North side, Parker lane 4" was 
extended and connected to Visitation street 6", Cherier street 6" 
main was extended and connected to St Denis street 6" main. Evans 
street main was extended and connected to St-Urbain street 6" main. 
With all the above mentioned extensions and connections, free circu- 
lation of water was given through not less then twenty-six dead ends. 

The main pipes in the following named streets should be extended. 
Lagauchetiere street 4*' to Papineau lload 10" or to 6" on West side; 
Leroyer street 4" to East side, Jacques-Cartier square 4"; Jacques- 
Cartier square East side 4" to St- Paul street. 12"; Stanley 4" to 
St-Catherine street 6"; St-Luke street from Towers to Fort street ; 
St-James street 4" East of Mountain, to Mountain street 12". The 
4" main on Bonsecours and part of St-Deiiis street, could be dis- 
connected from St-Paul street 6" main, and all the services on it 
connected to the 10". The 3" main on the West side of Jacques- 
Cartier square should be disconnected from Notre-Dame street 10" 
main, and the services on it connected to the new 6" pipe near by. 
A 10" or 12" main pipe should be laid on St-Anloine street from 
Mountain. West to limits as the mains now in are partly 4" and 
partly 6", making the pressure very poor on the hydrants in that 
locality. If possible a hydrant should be put on the very end of the 
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main pipes at the limits, in the following streets which would be very 
.useful fur fire purposes as well as tho purifying of the^aier in our 
pipes,^which now stagnates in those dead ends. 

St-Antoine, West of Dominion street. 

Ooursol, West of Dominion " 

Quesnel, ** *' " 

Albert, " Fulford " 

Delisle, " " " 

Workman, ** ** 

Papineau Road, North limit. 

Champlain, North of Ontario. 

Maisonneuve, 

Ple}?sis, 

Panet, 

Beaudry, 

Montcalm, 

Amherst at North end. 

On the main pipe in street, East of Delorimier and above 
Sherbrooke, Mulliu street 4" main might bo extended to the limits 
and a hydrant put on the end ; Bourgeois street 4*' could be extended 
to Leber street, and a hydrant put on end ; Richmond street 4" should 
be disconnected from Basin street, and Basin street 4" connected to 
Richmond street 10". A 6" pipe could be laid on Guy from Notre- 
Dame to William street 6" main, and would enable us to give services 
to some shops on said !-treet ; a 6" main should also be laid on 
Versailles from Notre- Dame to Barre, which would be a great help to 
the latter street hydrants which are supplied from a 4" pipe, 
Versailles street in that part being only a |^" lead pipe. Custom House 
«quare (East side), 4" main should be continued to St-Paul street 
(a branch having been left on the new 12" main). Capital street 4' 
main could be extended across Custom House square, and then 
■connected to East side 4" main. 

A 6" main should be laid on Inspector from St-Antoine street 6" 
main to St- James street 10" with a valve at either street. The 4" 
main on Mignonne could be extended and connected to Harbour street 
4'' main. 
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HYDRANT REPAIRS, &c. 

NinetJ^two hydnant valves were renewed, twelve old hydrants 
were replaced by non freezing hydrants. Two old kind hydrants were 
broken and replaced by same sort, fifteen hydrant rods were broken, 
most of them by contraction by cold. 

The number of hydrants reported frozen, was five hundred and 
thirty-eight, two thousand five hundred and sixteen times, last winter 
being remarkable for the great number of hydrants frozen. This wa& 
mostly due to the water which remained in them all winter, after the 
Fall flood, to the height of sidewalk in the low districts. These 
hydrants reported as frozen were heated every day, as ice was 
found on top of water in them ; another cause is the too frequent 
uncovering of the catch basins during the winter and a sudden change 
to cold weather, the draught fills hydrant chamber with frost after 
which it is impossible to keep from freezing. The new non-freezmg 
hydrants also feel the effects of the cold draughts, causing them to 
freeze when laid near those catch-basins. 

The hydrants as a rule should be laid as least six feet away from 
those basins and not less than ten feet from street corners, so as to 
prevent top and bottom cold draughts as much as possible. When in 
the Fall of the year, before the snow, all the grates and footpaths being 
uncovered, the frost sinks very deep, as in some places to the depth of 
eight feet, then the hydrantj?, old or new kind are sure to freeze, as the 
shutting valve is only six feet below the surface, and in some of the 
four nozle hydrant^: the valve is only four and a half feet deep. One of 
those hydrants is placed at the corner of St-Fran§ois-Xavier and 
Notre-Dame, and it is reported frozen almost every day in Winter. 
The one at St- Paul and 8t Fran^ois-Xavier, stands close to an 
entrance to a cellar under footpath, the position of this hydrant should 
be changed or this entrance filled in. When a hydrant is laid near 
to a cold deep cellar, the cold draught from surface, the sewers, catch- 
basins &c., communicate together, and attract frost under footpath 
until it reaches the bottom of said cellar which is perhaps nine feet 
or more in depth. Some new non freezing hydrants, are reported from 
this cause mentioned above. Such is the five nozle hydrant above 
St-Sulpice on St-Paul, also that opposite St-Dizier on St-Paul. 

The hydrants were always found in good working order at all the 
fires that occurred last winter, showing that the greatest care was taken 
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of them by the Inspectors. In the Summer there are five hydrant Ins- 
pectors and fourteen in Winter. 

There have been twenty-four, five nozle non-freezing hydrants, 
put in on the line of the new 24'* and 1 2'' mains, and sixteen non- 
freezing 2 nozle hydrants were put in, making the total number of 
these hydrants now in the City, two hundred and fifteen. One four 
nozle hydrant was put in at the Canadian Pacific grain elevators on 
Commissioners street, and one East of freight shed on same street. A 
hydrant should be put in at or near North corner St-Hubert and 
Ontario streets. 

REPAIRS TO SERVICES, &c. 

Eighty-one services were broken over drains ; ninety-eight 
couplings were found leaking ; fifty six services were burst in house 
walls ; ninety-four stop-cocks were renewed ; twenty bows were replaced 
by 3 way stop-cocks ; one hundred and eighty two wooden boxes were 
replaced by iron ones. Most of tho above repairs wore made after the 
Spring flood. In many places the stop-cocks and couplings were 
pulled and dragged by the effects of the flood ; sixty service pipes were 
found choked ; fifty- three services were frozen in the street, these 
services were not laid deep enough ; in some localities the earth freezes 
seven and sometimes eight feet deep, the pipes being only five feet 
deep ; one hundred and forty-three services were frozen inside houses, 
also two hundred and twenty-two frozen in the walls. If the cellars 
are cold, it is due in most cises to the negligence of occupants, in not 
securing them properly before the winter sets in ; in other cases owing 
to the bad state of the foundations, which are poorly made, and the 
wind blows through every joint of stone-work, or through the seams 
of the wood work, when houses are built only on posts. The tenants 
in the three hundred and sixty-five houses above mentioned could not 
keep water from freezing unless they allowed it to run in tap all the 
time, and as soon as they neglected to do that, water froze immediately. 
One hundred and one old stop-cocks, were replaced by pneumatic cocks. 
This pneumatic cock has given us satisfaction so far, and will be a 
great iinprovement on the old kind. 

The shut-off water boxes throughout the City are in very bad 
order, this is greatly owing to their being a long time in use, also to 
the frequent change of giade of foC paths. The flag stone footpaths 
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which every year are repaired and relaid, aod in so doing the stop- 
water boxes are more or less filled with sand or stones, and generally 
destroyed or covered, so that when they arc wanted it is necessary in 
most cases to break the sidewalk to get at them. In Point St-Charles 
and in Griffin town, the several floods of the last few years have 
caused serious expenses in search to find the boxes, as well as the 
laying of service plates, or covers, which has never been done 
thoroughly. Flag-stone sidewalks were laid last summer on Notre- 
Oame and adjacent streets, and stop water boxes were all covered. Had 
we been warned in due time, we could have made the necessary 
improvements ; as it is now. we only uncover those actually required. 

The grade of footpath on Wellington from McGill to the canal 
was changed and most of the service boxes are now too short ; but if it 
is to remain planked as at present, I would not recommend anything 
more done, than putting on plates. 

Twelve hundred and ninety new services were put in, with 
pneumatic-cocks, and one hundred and one replacing old cocks, 
making the total of these cock'* put in this year, thirteen hundred and 
ninety-one. For years past there were reports of blind leaks, on mains, 
hydrants and >^ervice pipes through the City, tho-^.e leaks could not be 
located in day time, therefore it became necessary for night inspections. 
That I undertook myself, and I have done a most important service as 
1 traced those leaks which were wasting a very large quantity of water. 
I continued that work at night for about two months, at the end of 
that time, through exposure, I took sick and as the Winter was near I 
postponed the inspections until next Summer. I would suggest that 
an appropriation be granted, enough to cover the cost of such inspection 
which will be absolutely required next summer, as there is yet a great 
number of leaks to be found, and which will take at least three months. 

For a number of years past, we had two portable stiam boilers 
for thawing hydrants, main pipes, etc., they are also used at fires for 
thawing cut-offs, hose, ladders and every other apparatus used by Fire 
Department. I would recommend that a special sum be granted to 
cover the cost of sending those steamers out in day or night time to 
assist firemen when required, as each time it costs about six dollars. 
One of those steamers has become useless, and condemned by Boiler 
Inspector and we will need to replace it. 

The fence on Lagauchetiere street at the water works shop needs 
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renewing. I leave to you Sir, to report on the necessity of having 
new shops and offices, also dwellings on the department premises, corner 
Laffauchetiere & 8t-Chas-Borrommee streets. The City has now 
grown so large, and the work so accumulated, that I am unable to 
attend to the requirements of the Department, without a vehicle. I 
suggest therefore that an appropriation of four hundred dollars per 
year be granted for that purpose. 

REPAIRS TO FOUNTAINS, &c. 

A new fountain has been placed in St. Patrick's Square. New 
cast iron drinking taps, and troughs were put in, on the following 
streets, corner Sherbrooke & Guy, St -Catherine & Papineau road, 
Craiir & Papineau Square, Mill street at riverside, Ontario & St-Benis, 
also Yiirer cattle market. The new troughs put hi, were fitted with 
ball cocks. The pipe in the stone fountain on Craig street in Victoria 
Square is broken, and as the stone will have to be taken apart to repair 
it, I would suggest that a foot of strong masonry be built under, to 
raise it higher. Tho pipe inside Custom Liouse Square fountain is also 
broken, and part of this fountain will need to be taken apart to repair 
it. The usual repairs will be required on basins in public squares. 

Respectfully submitted, 

Your obedient servant, 

CHAS. LAGAClfi, Foreman, 
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i Hulh-r 



ePark 




-1 BoiUlrrCDIII'! 

5 CliaboilluK 

II Colborii' BT flour shuda 

7 Court BoiiBi: Bqanre 

B Craij; at Victrtria fquate. 

9 Craig uppdaitv Drill Hnll 

Cuxtoni HonsB tiqiiiire 

1 Dmthr'sier and Domini 

2 Don-litBler and Vi. 

3 tiicyNuiiaand Crimmon . . . 

4 Oiiillmult and St. Lawrence 
li Hay Market, Ciiilege 

a Hijth Luyrl U,-Bervoir i ;;... 

T Jnc. CnrtlurHquarnandBt. Piial... |; I 

5 McTftviBh St, opp. Hcseryoir. . 

9 McOill and Cominoii Ex. W. U 
:o Blill at wastu wuIt 
'1 Morean near Notrt 

15 Mountiiin Park, foot of Hlevator 
13 Notre Djimu itnd St. 8i 
i OiitHiioand St. Denis. 
<S Ontario and CbHm|)]aiTi 

16 Fapinr-an Square 
:7 PhillipR f-quaro, 
a VhillipB S(|unre nnd 9t. Cathorim 
:e Plttci'd'T 

10 Prmcu nnd Common 

11 Rlclitiiond Xq\ 

12 SeigiiL'Qrx and Bnsin 

13 SlitrbioDk^' niiiiv DiTiininODd. 

14 Sherbrooke and Qay. 
IB St. Anii'a Market 
« St. Antoinu Market. 
II St, Catlierini: and Papineau 

15 St. Gabriel Market . 

19 St. Louis Park 

^ St. Patrick Square 

.1 St. TLomap and Ottawa 

a Victoria Square. South of Craig. 

:3 do Noiiti do 

A Viger Squaiu, Basin No. I 

.5 Viger Square, Basin No, 2 

6 Viger Square 

T Viger illftrkot 

a W(^llington and St. Patrick 
9 Wellington and Centre 
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SCHEDULE No. 12.— Continued, 



LOCALITY. 
(Exhibition Grounds). 



So 



1 Distributed over grounds 

2 For iced water 

3 Opposite Agricultural buildings , 

4 Distributed over grounds for fire purposes 



'lotal 



ALONG THS WHARFS. 
LOCALITY. 



^ a ■ ^ o 



o 



o 
lb 



08 



12 



2 
1 






12 
8 
1 
4 



12 



25 



fl-g 

c 

1^ 



: b 



c3 n 



90 
'3 



X 









5?; 



:no. 

1 Wind Mill Point 

2 Allan's wharf 

3 Allan's Sheds 

4 Opposite Custom Housu j . . . . 

5 Eling's bassin ', I 

6 Dominion Line 

7 Foot of Jacques Cartier Square 1 

8 Beaver Line 

9 Donaldson Line 

10 Longueuil Ferry 

1 1 Foot of Marlboro street : . . . 



I ! 
I 

...I 

I : 



1 



1 ! 
1 i 
1 ! 
1 



3 

2 
2 

1 
1 

'A 
1 

3 
1 
1 
1 



Total 3 



8 ■ 19 
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ADMINISTRATION. 

No. 13. — Schedule showing the details of the Expenditure of the 
Montreal Water Work's Department for the civic year ending: 
Dec. 31st 1886. 

S etii. S cts. S ct8^ 
AquEDrcT. 

Repairs to fences and gates 154 88 

do to bridges and painting 108 01 

Cleaning ditches and berm 405 40 

Cutting weeds. 136 95 

Guardian's salary 600 00 

Sundries — Rebuilding Sally's barn... 214 25 



1619 49 



Wheel House. 

D. Kearney, chief engineer 1600 00 

Candlish, assistant do 700 00 

Valine, do 700 00 

Lafond and Lecours, oilers 880 00 

Repairing machinery 447 14 

do buildings 153 32 

do dwellings 186 78 

New kitchen 506 43 

Grounds round buildings 72 12 

Sundries 37 25 

Supplies, oils, tallow, etc 988 48 



6271 52 



Engine House. 



Repairing engines and boilers 609 98 

do buildings 164 47 

Coal for steam 10563 66 

Wages 4010 79 

Rent for land..... 50 00 

S. Veary, engineer 1000 00 

Sundries 27 06 

Supplies, oils, tallow, etc 905 41 17331 37 



Carried over 25222 38 
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Brought forward 25222 38: 

Tail Rage. 

Bepairing bridge on Line Lachine 

Road 17 64 

Bepairing fences 119 95 

do bank (last year) 11(» 75 

248 34 

Pipe Track. 

Bepairing mains and valve chambers. 296 65 

Filling up slope on Atwater Avenue. 43 27 

339 92 

Beservoirs. 

Guardian's salary. 800 00 

McTavish— Bepairs 293 43 

Shovelling snow 21 96 

Fuel and light 123 12 

Sundries 20 70 

1259 21 

Hydrants. 

Inspecting — Wages 3661 11 

Bepairing — Wages and materials — 2124: 05 

Thawing — Horses and labor 668 82 

6453 98 

Public Fountains. 

Bepairing — Wages 627 ^^7 

do and materials 809 80 

1437 47 

Distribution Pipes. 

Bepairing mains, services and valves 

—Wages 10118 77 

Thawing pipes and carting water ... 1821) 04 

Inspecting services inside houses 2276 40 

Bepairing footpaths and service boxes 

— Wa^^s 1769 49 

Material;!^ iron, castings, lead J tin, &c. 170 56 

do wood, planks, nails, &c.... 202 24 

Carried over 16366 50 34961 30* 
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Brought forward 16366 50 34961 30 

Materials, bricks, cement, sand, &c, . 90 38 

do rope, drain pipes, &c 2 35 

16459 23 



Work Shops on Lagauche- 

TIERE StRJEET. . 

Wages — Foreman, clerk, turncocks, 

&c., &c : 6282 24 

Iron, spikes, nails, tin, lead, &c 91 73 

Timber, wood, coal oil, &c 52 16 

Tools, pails, driukiog cups, <&c 174 75 

Rent of foreman's house 200 00 

Telephono and connections, &c 220 00 

Fuel and light 462 52 

Sundries 116 23 

Repairing buildings and tank for 

testing meters 1230 00 



8829 63 



Work Shop at Wheel House. 



Wages 123 15 

Materials, iron, copper, Sac 140 90 

264 05 

Meter IJepart^ieiNt. 

2 inspectors 1426 25 

Testing, placin*: and repairing 2113 84 

New Meters 3768 56 



7308 65 



Engine House at McTavish 
Reservoir. 



One stoker and one asst. engineer... 1063 30 

Fuel for engine 1208 70 

Oil, tallow, &c 

Repairing building... 

do machine I \ 

do chimney. . 

2576 51 



58 


78 


36 


25 


135 


37 


74 


11 



Carried over 70899 37 
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Broaght forward 70399 37 

Miscellaneous. 

Contingencies for Office, drawing 

paper, &c 138 14 

Po>tage stamp, carr. hire, sundries... 188 00 

Hoi-sekecp, Superintendant G50 00 

Damages 434 00 

Scliool taxes and assessments outside 

municipalities 1040 G2 



2450 70 



Staff. 



Superintendent 3500 00 

Asst. do 2000 00 

Draughtsman 93G 00 

Ist Clerk 1000 00 

2nd do 000 00 

3rd do yOO 00 

8836 00 

Raising Bank of Tail Race 4615 66 



II tr, 



Totil 86301 70 



L A N 8 
Pipe Laying. 

Wages 435ir. 65 

Tin, lead, lead pipes, &c 8(>56 32 

Copper, brass work?, &c 2506 49 

Timber 346 23 

Bricks, lime, sand 766 21 

Drain pipes, cement, &c 345 99 

Special castings 7899 85 

Iron, steel 761 81 

Tools, packing 658 83 

Wr't. iron pipes 96 ^^^-^ 

Carried over 65555 24 86301 79 

G 



S6 

Brought forward 05655 24 8630X 79 

Cast iron pipc8 40930 28 

Valve s to rfes 452 25 

•Sundries — Paving, &c 2400 00 

Kock excavation, &c. in Sr. Jean Bte 

Ward 1333 31 

New engine 45640 78 

do floodgates 7322 20 

Reefer's report 143 00 

Inundation Committee 39 29 

Job account ()07 7i' 

St. Jean Baptiste Ward, coals 43 75 

Small pox Hospital 1359 07 

New aqueduct 107 87 



Total 100021 43 



Grand t<»t4il S252923 22 



'I'he difforence Ix^tween the amount appearing in this statcoicnt 
and the figures of* the Auditor's repor: represents the unpaid warrants 
outstnnding at the close of the year. 
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1 N V K N TO H Y—Coufiii ued, 



Ntw Hy<lr;iiiis 7 

Cast lioii fi'ii'lur pnsls (JO 

U}'dr;iiit rnVLTS. :i>S()rtcd 87 

HiccLS for lunj^tliuiiiii*^ liyd'ts... 31> 

Hydrant slrrves 1 

As>()ru.'d valves covers 22 

Hydrants already used (a.^s)... 27 



l)rinkin<r tioiij^hs for cattlo... . 2 

Stnet watering nozzles (brasB)481 

** " '' (iron).. 87 

Hydrant nozzles 43 

Assorted spindles 70 

Rods lor stop cocks asM)rted...ll5 



2" Cocks for iron pipe 3 

li" '' - 15 



I'm uinatic cocks 

1" - *' 1 

. . 15 

.. 73 






>( 



r 

■J 

I" Coupling: cocks 

s 

A 

3 way cocks 25 

1^ nozzles 12 

1" 4Jozzle.- 18 



n 



■>'» 



(t 



1 'I 



2" Iron { ifics 40 

14" •' 34 

l|" '' 21 

1" - 40 

4" '* 100 

1" Lead pip«'s (lbs) 18200 

g" " ^* 7H 

30 U" " '' 2v^50 

:J 535 Bars pJL^ lead (Jl^S'iO 

Hlnck tiri(ll>s) no 

l/l()" Brass lubin-; (lbs) 30 

1 J ' In»n boxi.'s 7 

r*^ '^ 30 



l" Unions 2A(\ 

r *' 2S5 

i" '^ 503 

ji" and i' Y's lo!» 

I" Cn..-?scs 62 

T'and f'TV - 113 

A'ftoited covers for boxes GO 



14 

53,' Valve st<^ll(^'< (lari:«*) 10 



Valve sloiK'S (small) 8 

^inixlt^ service ^t^lH•s 14 
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5. — SciIEUULt ^ln;will^; tlic iiumljur ol' AHSUtticd Dwulliiigs, StiirtK 
Sh..ps, Officer, Wurcliousi-B, MaiiufiicUirk,-, lIuU-U, ic, in tl,u 
City t.f Moiitroiil, for lliu yt^ac IH^ti-BT, witli tlm Assusccd 
Watui- Rales tliurcon. 

DWELLINGS. 
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KEOAPITULATION. 

Tt'iiiuited. Vacant. Total. 

Dwellings , ;i()7:J:i 171) I'Ami 

Stoivs. simps, otliocrt (JTOi") H4 (?81M) 

llottils ami tavoiiis 420 (► 420 

ToUil .-JINj? 2H:3 88140 

Steam engines 102 

SpecMal eliargrs for nianut'aetories, ik,c 150 

Horse stalls 710 

Water closets 10378 

Krinals G90 

tlors^es 5li87 

Clows 774 



CASH RECKriTS IJV Til 10 WATKU DKPAin'MKNT. 

Durhuj Civic near eml inn '^^^^ Dectinhci' 18H(>. 

P'or <hv(Ulings, shops, onioes and hotels 8->08IM54.7» 

•' Water elosets :M)I2.00 

Krinals , 074 iV) 

Ili.rsrs 8058.00 

C:o\vs 705. (K> 

Horse stalls 014.00 

Sit^ain Kngines 5058.00 

Permits for hose to water streets, ike 582.00 

for Imikling purposes 2748.02 

Private Fountains 2f»0.tK} 

Manufactories, .<:o 1241. (Kl 

Water sup})lii'(l through meter «»utsi(le the City I Jm. 2420. 19 

" inside " 50501 ;^7 

02020.50 

•• Hent of mcaors outsi<le City Limit,s 07.84 

inside " 1)002.30 

311K) 23 
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§52 1028. (K) 
Miscellaneous 3203.42 

Co.sts 01.53 

$52405;i.O4 

Less refunded 1517.03 

Net (•olleetions •^52:1435.41 

Amount returned into the Treasury in IMS;") 44o807.68 

Increase § 70637. 8:^ 

City Treasurer ortice, Montreal A]»ril 1HH7. CHAS. I.APIKIIRK. 
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ANNUAL REPORT 



OF THE 



wmmm or m wmmm woees 



FOR THE 



YEAB ENDING DECEMBEB 3l8t, 1887. 



To the 

Mayor ^ Aldermen and Citizens of the City of Montreal^ 

Gentlemen, 

I have the honor to submit my report for 1887, on the manage- 
ment of the City "Water "Works. The subject is divided as follows : 

1st Aqueduct. — 2nd Pumping Works at "Wheel House. — 3rd 
Work Shop at Wheel House. ~4th Tail Eace.— 5th Pipe Track and 
Pumping mains. — 6th Eeservoirs — 7th High Level Service. — 
8th Pipe Laying. — 9th Maintenance of Distribution and Service 
Pipes. — 10th Consumption of Water.— 11th Meters.— 12th Ad- 
ministration. — 13th General Eemarks.— 14th Appendix. 

1st. AQUEDUCT. 

Ordinary repairs were made to ditches, fences, bridges and 
biidge approaches. Two farm bridges wore rebuilt and the En- 
trance bridges upper course of planking was renewed. This year 
similar repairs, tho* not so heavy as regards bridges, will bo done. 

The experience of each succeeding year shows more fully than 
did that of its predecessor, the utter insufficiency of our Aqueduct 
to furnish pumping power for the City's steadily increasing 
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requirements. Longer delay in constructing the projected large 
Aqueduct means heavy expenditure in the near future, for steam 
power. 

Last year 75 % of the water used was pumped by water power 
and cost for pumping $5,500. The other 25 % by steam cost $23,'700. 
These figures are significant, especially when taken in connection 
with the fact that the limit of the pumping power of the Aqueduct 
having been reached some years since, the percentage pumped by 
water power decreases annually whilst that by steam of course 
increases proportionally. 

I should be doing less than my duty, if I failed to avail myself 
of this opportunity to recommend most emphatically the imme- 
diate resumption 'of the construction of the new Aqueduct. 

2nd. PUMPING WOEKS AT WHEEL HOUSE. 

The pumps and wheels are in working order, but, as reported 
last year the pumps of wheels Nos. 2 and 3 are much worn from 
long sei'vice and wheel No. 2 is somewhat shaky from the same 
cause. 

The large mortice wheel of No. 1 has to be recogged. No. 4 
which is comparatively new, is all right for the present. 

No. 1 Engine, New Worthington, 10 millions, has not yet been 
taken over by the City from the Mes8i*s. Worthington. The delay 
is owing to the City's inability to furnish steam at the pressure 
prescribed by the contract, in consequence of which the test or 
duty cannot be made. Boilers to furnish the steam required are 
now in process of construction and in the mean time the Engine is 
pumping for the City, tho* not with that economy it is hoped she 
will develop. 

No. 2 Engine, the Gilbert, 3 millions, did no work. 

No. 3 Old Worthington 8 millions worked well and having had 
some repaii'S done, is now in good working order. 

A contract was made with Mr. Geo. Brush, last Fall, by which 
he was to furnish to the Department 3 Heine safety boilers, to be 
in working order by 15th Dec. last. There have been delays, and 
it is probable the boilers will be ready some time in April. 

Some of the buildings need slight repairs and painting. 
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Spontaneous combustion took place in the coal. The expense 
thereby incurred was considerable, but was partly covered by 
insurance. 

For full details as to the pumping works see the repoii; of 
Mr. Kearney, the Engineer in charge. His report will be found in 
the appendix, page 6 

The total quantity of water pumped by water power during the 
year is 3,565,335,000 gallons, with an expenditure of $6,544 1^ as 
shown in Schedule No. 13, under heading *' Wheel House ", making 
♦1.55Jper million of gallons raised 169 feet or 0.00 ^^^^^ per foot 
high. 

The total quantity pumped by steam during the same period is 
1,199,706,000, with an expenditure of $23,729.08 or $19.'7'7TVir per 
million gallons raised 169 feet or $0.11 1^ per foot. 

Schedules Nos. 1, 2 and 3 in appendix show the work done by 
each of the pumping machines at the low level pumping station. 

The following table exhibits the cost of raising 1 million gallons 
1 foot high by water and by steam, for the last thirteen years and 
the average yearly cost, by each method, for that period. 



I-BAR. 

1875 

1876 , 


BY WATER. 
$0.0200 

0.0140 


BY STEAM. 
$0,119 

0.144 


1877 


0.0158 


0,080 


1878 


0.0106 


0.170 


1879 


0.0093 


0.119 


1880 

1881 , 


0.0120 

0.0136 


0.123 

0.121 


1882 

1883 


0.0118 

0.0135 


0.258 

0.134 


1884 

1885 

1886 


0.0124 

0.0102 

0.0096 


0.211 

0.094 

0.138 


1887 


0.0092 


0.117 



Average of 13 years... 0.0125 0.141 
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3rd. WOEK SHOP AT WHEEL HOUSE. 

The efficiency of the machine shop at Wheel House was increased 
by the addition of two new lathes. The work turned out there was 
as follows. 

NEW WORK. 

51 new hydrants. 
35 —4 inch valves. 
39-6 do do 
1—8 do do 
1—10 do do 
6—12 do do 
1 — 12 inch valve spindle. 
2—6 do do do 

1 — 4 do do do 
46*7 — 1 inch service caps. 

24-1 J do do 
2512 — J inch pneumatic stop valves. 
594— J do 2 way branches. 
142 — J do 3 way do 
133— J do 4 way do 
44 new picks. 
19200 pieces air tube couplings. 
5714 air tube caps. 
940 — I nozles. 
313* — i inch nozles. 
71 — f pneumatic stop valves. 
14 — 1 inch do do 

1 — J inch X f 3 way stop cock. 
8 — 1 inch stop cocks for iron pipe. 
4 - IJ inch stop cocks for iron pipe. 
17 ^ inch steel nozle drills. 
12—1 do do do 
24 hydrant watering nozles. 

G new drilling frame chains. 
102 — f X J inch reducing couplings. 
24 —f meter couplings. 
8 — f meter elbow couplings. 
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I 

4 castings of Eobertson ball cock. ; " 
3 — I Union meter covers. 

6—1 inch meter couplings. 

6 steel pins for making lead joints. 

5 meter flanges drilled. 

2 setts grate bara 180. 
21 valve springs. 

12 wrt. iron straps. 
16 bolts and nuts. 

3 brass spindles for steam valves. 
50—1 inch bolts and nuts for boilers. 

10 hydrant sockets. 

Besides which the following repairs were done. 

1 iron ladder repaired for Eeservoir. 

1 gauge cock do do 

1 — 12 inch valve. 

1—6 do do 

1^-4 do do 
92 — I union metei*s. 
18 — 1 inch union meters. 

7 hydrants. 

11 do rods. 
165 grate bars. 

25 fire irons. 

And 11,6761 lbs. of brass castings, delivered from the brass 
foundiy. 

4th. TAIL BACE. 

The work done here was inconsiderable. The wood work of the 
Bridge at Lower Lachine Boad must have extensive repairs this 
year. 

5lh. PIPE TEACK AND PUMPING MAINS. 

Very little was spent under this head. 

It is proposed at an early date to complete the doubling of the 
30 inch main between the Eiver St. Pierre and the Lachine Canal. 
It is advisable that it should also be duplicated north of the Canal 
towards Dorchester street with the view to supplying St. Cune- 
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gonde and St. Hcarywhen those muaicipalities are annexed to the 
City, which will probably be before veiy long. A single 30 inch 
should also be laid from the Wheel House to join the existing one 
near the Biver St. Pierre, so that when the water power is increased 
the 30 ** mains, now used almost wholly for the supply from the 
steam engines may be equally available for that from the water 
wheels. 

6th. EESBEVOIRS. 

The High Level Eesorvoir is in pretty fair order and requires 
but very small expenditure this year. McTavish Street Reservoir 
requires rather extensive repairs. The front walls and the old part 
of the division wall, have been in a leaky condition for some years 
and received slight repairs from time to time. These walls were 
built about 30 yeara ago and in their construction a perishable 
black stone quarried on the site, was used. In carrying out tem- 
porary repairs many of the blocks, even below water level, have 
been found split, and much more is this the case above water. As 
the matter stands at present there is no danger of any calamity 
from a sudden out-rush of water. The damage here to be prevented 
is principally waste of water and injury to adjoining property 
from continual wetting of the ground. The waste, tho' impossible 
to estimate with any degree of accuracy is certainly very con- 
siderable. 

As to damage to property in the vicinity up to the present, the 
Corporation's own property has suffered most. It was feared that 
the foundation for the new boiler put in by the Messrs. Gilbert & 
Sons, might be endangered by the action of the water, but this 
was prevented by laying a tile pipe drain, to conduct the water 
across the boiler house. 

The floor of the engine house for the new engine is also invaded 
by the water and may be damaged so as to necosbitate going deeper 
than was intended for the engine foundations. 

Measures are being taken to lead the water away through tile 
pipe drains so that the least damage possible may be done. 

The Messrs. Gilbert & Sons will no doubt look to be reimbursed 
whatever extra expense they may be put to through these leaks. 

No ftti'thor appreciable damage to property in the vicinity has 
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been done yet, bat as these leaks appear to be on the increase, 
Ihere is no knowing what claims proprietors may bring forwaixi. 

The necessary repairs will be costly and tedious, perhaps ex- 
tending over some years. The most troublesome feature is the 
leak in the division wall, making it very difficult to keep dry, either 
side of the Beservoir. 

The Council will be asked for an appropriation for this work. 
Any estimate of the amount ultimately required to complete the 
repaii*s, can only be approximate. 

Tth. HIGH LEVEL SEEVICB. 

The Engine for this service performed its work as well as in 
ibrmer yeai'S, but the consumption in the district having increased 
the Water Committee deemed it expedient to have a reserve 
pumping power in case of accident or break down. They therefore 
entered into contract with Messrs. E. E. Gilbert for an engine and 
boiler capable of raising 2 millions gallons per day. 

This involved building a new boiler house and coal shed and the 
■alteration of the old boiler house to accommodate the new engine. 

The old chimney stack being in very bad condition it wjis 
resolved to build a new and higher one. Separate contracts were 
let for the chimney, the brick and stone work of the buildings and 
^ood work and painting of them. The contracts were let late and 
the bad weather coming on, all of them are behind time. This new 
pumping appai*atus when complete, ought to cheapen considerably 
the cost of ])umping for the High Level. 

Schedule No. 4 in the appendix shows the work done by the 
small Worthington engine, (up to the present the only one at this 
station), viz : 63,361,400 gallons pumped 213 feet high in 3,736 
hours, at a cost of $2,525.66 making $39 86 iV^ per million gallons 
raised, or $0.18 ^ per million raised 1 foot. 

The cost of raising 1 million gallons 1 foot high, was : 

In 18'76 $0,240 

" mi 0.253 

" 1878 0.355 

" 1879 0.283 

" 1880 0.274 
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In 1881 0.226 

" 1882 0.256 

" 1883 0.286 

»* 1884 0.318 

** 1886 0.3'76 

" 1886 0.250 

" 1887 0.187 

Average of 12 yeare 0.275 

8th. PIPE LAYING. 

The total length of cast iron pipe laid during the year 1887 was 
28,343 feet, viz : 5,300 feet of 24 inch, 4,432 feet of 12 inch, 819 
feet of 10 inch, 67 feet of 8 inch, 15,566 feet of 6 inch, and 2,159 
feet of 4 inch, 819 feet of 4 inch and 407 feet of lead pipe wei'e 
taken up. 

There were 62 valves laid, 1 of 24 inch, 6 of 12 inch, 1 of 10 
inch, 1 of 8 inch, 38 of 6 inch, and 15 of 4 inch. 40 fire hydrants 
were put in. 

There were 2,195 houses supplied with water. 36 feet of 2'* 
wrought iron and 42,900 feet of lead pipe were laid. 11 brass cocks 
(old style) and 2,184 pneumatic cocks were put down. 

This work added to what had been done up to the end of 1886 
makes a total of 23,553 lineal feet of 30 inch pipe, 44,603 of 24 
inch, 2,694 of 16 inch, 50,079 of 12 inch, 77,975 of 10 inch, 6,920 
of 8 inch, 221,667 of 6 inch and 348,961 of 4 inch, 2,095 of 3 inch 
and 11,531 of smaller mains, making a grand total of 790,078 feet 
or 149 1^ miles of main pipes. 

There are 13 valves of 30 inch, 33 of 24 inch, 4 of 16 inch, 69 of 
12 inch, 92 of 10 inch, 29 of 8 inch, 339 of 6 inch, 640 of 4 inch, 
38 of 3 inch and 1 of 2J inch, making a total of 1,268 

There are 985 hydrants besides 58 on private property. 

The number of water services is 32,176. The work done under 
the head of " Pipe laying ", for private persons or firms, was 6 
hydrants, 14-6" valves, 15—4" valves. 42 ft. 12" main, 588 ft. of 
6" and 1,229 ft. of 4 inch. 
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9th. MAINTENANCE OF DISTEIBUTION PIPES, SEEVICE 
PIPES, HYDRANTS AND PUBLIC FOUNTAINS. 

This service received the usual attention. A reference to the 
report of Mi\ Lagac^, foreman, and to tableau No. 6, both docu- 
ments to be found in appendix, will show in detail what was done 
in the way of repaire, to mains, valves, hydrants, service pipes, &c. 

A close inspection for leaks, on services and main pipes dis- 
covered a considerable number and there are doubtless many more 
which foi'ther inspection will disclose. 

In St. Gabriel ward the pipes have been found to be in a very 
bad condition having been a constant source of expense for repairs 
during the winter of 'ST to *88. 

10th. CONSUMPTION OF WATER 

The total quantity of water pumped during the year is 
4,765,041,000 gallons or a daily average as shown by Schedule No. 
7, of 13,055,000 or an increase of 412,000 over the daily average 
of 1886. Of the above quantity pumped, 468,974,000 gallons have 
been motored and charged for at meter rates. 

For flooding rinks 196,500 gallons were used, 3,265,200 for fires, 
43,596,000 for watering streets and 17,928,000 for public fountains. 

At the fountains and latrines on wharfs 8,067,000 gallons were 
used and for lubricating the steps of the turbines at the pumping 
works 21,896,500 gallons. The balance 4,201,118,000 gallons is that 
part of the City's consumption which is paid for at rates based on 
rental, and includes waste. 

11th. GENBEAL EEMAEKS ON THE DISTEIBUTION 

MAINS AND FiEE SEEVICE. 

In St, Mary's and Hochelaga wards from the 24'* pipe of Delori- 
mier Avenue another 24" main was laid along Ontario to Desery 
street, which was connected to the 10" pipe of Notre Dame by a 
12 inch through Harbour street, thus effecting for Hochelaga ward 
an improvement much needed and which places that ward on an 
equal footing with the rest of the City as regards water supply. 

In St. Jean Baptisto ward the 12" main of St. Lawrence street 
has been extended to Mount Eoyal Avenue, besides which nearly 



Report of the Assistant- Superintendent of Water Works, 
on Meters and House-Service Inspection. 



Montreal, March lOlh 1888. 

LOUIS LESAGE, Esq., 

Stipf. M. W. W. 

Sm, 

I bog to submit my report on the operations of the Meter and 
House-Service Inspection branches of the Water Department. 

METERS. 

The number of meters in use at the end of the year was 594 
including those at Wheel House. This is an addition of 45 to the 
number in use in '86. The City owns 547 of those in use and the 
other 47 belong to private individuals or business firms. 

There were 89 new places metered and 46 meters that had been 
in use, were discontinued. 

There were 166 changes of meters made, for various reasons, 
some being out of oixler, others being too small, &c. 

There wore 13 meters damaged by frost and 2 of these were 
totally destroyed. There were also 2 destroyed by fire. 

The Department purchased during the year 11 "Gem" and 2 
" Crown " meters after which, the appropriation being exhausted, 
poisons who required motors had to buy for themselves. 

This system is not a desirable one, as the Dej)artment has a 
bettor control when owning the meter and the rent charged is 
enough to pay a proper interest on first cost and pi*ovide a fund 
for renewal when the meter is worn out. Besides which the oxpen- 
diture for first cost and the trouble of purchasing has a tendency 
to discourage individuals from commencing the use of meters, 
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wheroas the very reverse ought to be the policy of the Depart- 
ment, as selling by meter is more pi*ofitable than by the rental 
syptom. 

There were 9 metero at the Harbour latrines and fountains 
whore 8,067,000 gallons of water wore used, a diminution of nearly 
2^ million gallons on the consumption of the previous year. The 
City supplies this water to the Harbour Commissionera. free. 

There were 5 metere at the Wheel House, 3 to measure the 
water used at the steps of Turbines and 2 for boiler supplies. 

The water sold by meter last and the previous year was distri- 
buted as follows : 

Millions of Gallons 
in 1880. in 1887. 

Eailways (including City Passenger) 139.01 152.86 

Factories and Engines 71.43 97.76 

Elevatoi-s (exclusive of those at Hotels & Eys.)... . 57.48 82.97 

Breweries 28.93 23 62 

Hotels 28.84 33.40 

Schools, Convents and Colleges 14.74 15.67 

Hospitals and Homes 5.38 6.22 

Churches, for Organs 3.19 3.89 

Miscellaneous, as Photographei*8, Livery stables, "^ 

Skating rinks. Slides, Hoi-sc-Exchangc, Ees- >- 1C.49 16.95 

taurants, Dyei*s, Florists, &c j 

Outside Municipalities 26.03 35.63 

Totals 391.52 468.97 

Showing an increase of nearly 20 p. c. in 1887 over 1886. 
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Comparison of Meter Eates with Bates based on 

Assessed Eental. 

Gallons. 
The total quantity of water pumped in 

1SS1 is 4,765,041,000 

That bringing no direct revenue, such 

as for watering streets, fires, 

fountatns, &c., &c., &c., is 94,949,000 

The difference is that from which re- 
venue is derived, viz 4,6^0,092,000 

That charged for by meter is 468,974,000 

Balance, being that charged for at rates 
based on rental and at special rates 
and including waste 4,201,118,000 

The revenue from water in 1887 was... 8542,004.19 

That from metered water was, 

For water $66,213.63 

For rent of meters ... 3,417.11 

$69,630.74 

Balance, being revenue from rates 
based on rental and sundry special 
charges $472,373.45 

Total water from which revenue is derived... gallons 4,670,092,000 
Eevenue from same $542,004.19 

being at the rate of 11 t^ cents per 1000 gallons... 

Total water sold at rates based on rental ...gallons 4,201,118,000 
Total revenue from same $472,373.45 

being at the rate of llj cents per 1000 gallons. 

Total water sold at meter rates gallons 468,974,000 

Total revenue from same $69,630.74 

being at the rate of 14 ^jk cents per 1000 galls. 

The revenue from metered water is about 13 o^o of the whole 
water revenue, and the quantity sold by meter is 10 per cent of 
the whole quantity sold. 

N. B. — The water supplied by meter to the Village of St Gabriel 
(now St. Gabriel Ward), has not been paid for, a circumstance 
which affects materially the value given above, for metered water 
per 1000 gallons. 
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. A general inspection of water fixtures on premises where metei*d 
are in use, commenced in 1885 by the Chief Inspector, has been 
completed. The results are recoixled in alphabetical order, for 
reference, as may be required. 

A monthly inspection and reading of all metera in use, has been 
kept up as usual. 

HOUSE SEEVICE INSPECTION. 

This Inspection has been kept up throughout the year, five ins- 
pectors being latterly engaged on it, viz. : one for St. Gabriel 
Ward in addition to those formerly employed. 

The result of this inspection was the discovery and stoppage of 
waste from defective fittings as enumerated below, viz. : 

Bib Cocks out of repair 160# 

TJrinal do " 64 

Ball do " 1104 

Stop do " 44 

Closet do " 133 

Basin do " ....i 154 

Closet Valves " 141 

WaterClosets " 30 

Pipes burst "- 282 

The estimated average waste per hour from each of the above 
named defective fittings was 10^ gallons. Besides those the Iiis- 
pectoi*s found 55 taps left open to prevent freezing, wasting on an 
average 25 gallons per hour, 33 taps open to flush drains wasting 
46 gallons per hour each, 1Y7 cases of using water illegally for build- 
ing purposes, 98 using hand hose illegally, 17 using illegally for 
mfg. purposes, 2 using hydrants without permits, 1 hydrant found 
open. In all cases the waste was arrested as soon as discovered. 

The number of prosecutions in the Eecorder's Court was 61. 

Besides the ordinary inspection, the Foreman of distribution 

made a night inspection which assisted materially in checking 

waste. 

Your obdt. servt. 

B. D. McCONNELL, 

Assistant'Supt, M, W, W. 

2 
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PUMPING WORKS, January 9th 1888. 

LOUIS LESAGE, Esq., 

Superintendent Water Works, 

Dear Sir, 

My report for the year ending the 31st Dec. 1887, is respect- 
fully presented. 

No. I WHEEL HOUSE. 

No repairs were done to this building. All that appears at 
present necessary, is, the renewing of a section of the gallery 
floor, some slight repairs to the sheet iron roof, frost traps in 
the discharge flume, the painting of the doors and windows, 
and thorough washing of the walls and ceiling. 

Nos. 2, 3 & 4 WHEEL HOUSE. 

No repairs were done to this building. Its present requirements 
are ihe renewing of a portion of the flooring immediately in 
front of the Breast Wheel and the painting of the windows, 
doors and hand railing. The plank covering of the head races 
between the Wheel House and basin will likely have to be 
renewed and the walls and ceiling washed. 

WORK SHOP. 

There were no repairs done to this building nor is it likely to 
require any during the year. Two lathes were added to the 
shop tools which proved very serviceable. I am much in need 
of another short lathe that could be used with great advantage 
to the Department. 

BRASS FOUNDRY. 

No repairs were done to this building, all that is necessary is 
the painting of the roof. 






i 



Notwithstanding that the pneumatic stop cocks are cast out- 
side, this shop is hard pushed to furnish us with the other 
required brass castings. 

Nos. 1 & 2 ENGINE HOUSE. 

The repairs to this building consist, of the patching of the 
ceiling and other parts, the painting of the whole interior, win- 
dows, double windows, doors, roof and outside cornice. The 
building is at present in good order. 

BOILER HOUSE. 

No repairs worthy of mention were done to this building. 
The removing of the old battery of tubular boilers and the pla- 
cing in position of the proposed new ones, may so damage the 
building and cause such alteration to meet the requirements of 
said new boilers as cannot at present be seen. 

COAL SHED. 

Repairs were done to the door frames and platforms of this 
building, said platform is now considerably damaged owing to 
the uprooting of the same to get at that portion of the coal that 
was found to be on fire. Ventilators had to be cut in the end of 
the shed. The whole exterior presents a very dirty appearance 
from the smoke of the burning coal escaping through the cre- 
vices. Two coats of paint will be necessary to put it right. 

No. 3 ENGINE HOUSE. 

This building underwent no repairs. The doors and windows 
should be painted, and a new floor laid in the basement. Expe- 
rience has proved that wooden floors are not serviceable here. 
Asphalt or granolithic pavement would be the proper material 
for this floor. The walls and ceiling should also be washed. 

THE DWELLINGS. 

No repairs were done to these buildings. The roof, cornice, 
windows and double windows, together with the whole outside 
wood work generally should be painted. 



THE GROUNDS. 

The grounds were kept in good condition. The railing in 
front of the Wheel House on the road and arch retaining wall 
were repaired and painted. The waste weir covering in front of 
the work shop will require renewing, and about 25 trees should 
be planted. 

No. 1 WHEEL. 

This wheel made a remarkably fine run having been stopped 
only 53 hours for all purposes during the year. All the repairs 
found necessary were the renewing of two of the stay bolts in 
one of the pump valve chests. The wooden cogs in the large 
mortice wheel will require (o be renewed, and possibly one of 
the valves. This with the ordinary keeping up, is all that 
appears to me at present necessary. 

No. 2 WHEEL. 

The old Breast Wheel again gave a very good account of 
itself, and although very shaky staggered through the year very 
well, often and careful packing is required, also careful attention 
to the upright and diagonal arms. The condition of this wheel 
and pumps are such that an accident may be looked for at any 
time in spite of the sharpest attention. 

No. 3 WHEEL. 

The repairs to this wheel consist of the renewing of one of 
the joints connecting the delivery pipe from one of the pumps 
to the air vessel, which gave a good deal of trouble constantly 
working and causing considerable loss by leakage into the 
pump room. 

The joint was remade and gave no trouble since a new globe 
valve was put on the meter pipe leading to the foot-step. The 
pumps of this wheel are in the same worn condition as those of 
he breast wheel. 
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No. 4 WHEEL. 

This wheel required only Ihe ordinary keeping up, present 
indications are, that it is good for another year's run, without 
incurring much expense. 

No. 1, NEW WORTHINGTON ENGINE. 

This engine started on the 2nd of March and stopped on the 
10th of April, doing the whole pumping service required by 
steam, between these dates. The engine worked well, giving 
very little trouble, pumping up to the full capacity when re- 
quired. When the cylinders were looked into at the end of the 
run, one of the low pressure piston rings was found to be broken 
in two pieces, it was removed and a new one furnished by the 
Worthington Go. The engine was called into service again to 
do the pumping while the old Worthington engine was under 
repairs. This pumping was done low duty. The engine worked 
well with the exception of the heavy pounding of the water 
pump valves, and the noisy working of the air pump. 

The independent condensing engine being placed central 
between the low pressure cylinders and water pumps imme- 
diately under the high pressure cylinders in the foundation gap, 
receives all the water and oil drips from the stuffing boxes, slides 
and other parts. The company should furnish the necessary 
pans and drip pipes and place the same in position in such a 
manner as will effectually trap and conduct away said oil and 
water drip into some recepticle sufficiently large to hold one day's 
gathering from which it could be removed from time to time. 

The bed of said foundation gap is left in an unfinished condi- 
tion. It ought to be finished by the contractor. Some trouble 
was experienced with the foot valve, the chain having got 
between the valve and the seat. With the present arrangement 
this may occur at any time. It should be altered so as to insure 
perfect working. A 4" drain pipe should be connected to the 
30 inch suction at some point under said foot valve in order to 
drain said suction when it is found necessary to get at said foot 
valve for any purpose. 

The lubricator furnished by the Company has proven to be a 



10 

dangerous nuisance it having broken many glasses sending the 
pieces in every direction, endangering the eyes of the men in 
attendance. The Company should replace it by one of those 
well known first class lubricators in the market. 

The independent condensing engine was furnished with a 
common oil cup which never could be got to work satisfactorily 
with all the engineering genius the Company brought to bear on 
it. A sight feed lubricator is the proper modern appliance for 
constantly feeding oil to engines, and the Company should 
furnish one. 

No. 2 ENGINE. 

This engine is in the same condition as when last reported. 
No money having been furnished to put it in proper working 
order. 

No. 3 ENGINE. 

This engine was in need of a general overhauling for a con- 
siderable time. The many delays arising in connection with the 
completion of the New Worthington engine and boilers pre- 
vented the carrying out of this work. So urgently necessary did 
it become, that it was deemed advisable to send to the Worth- 
ington Company for a man to take charge of the new engine as 
it was still in'the hands of the Company, while the old engine 
was undergoing repairs. The low pressure cylinders and pistons 
were examined, the tongue pieces, tension springs and piston 
rings, were set up and properly adjusted. The high pressure 
pistons were found in a leaky condition, there was only that 
done to them which could be done in a temporary way to tide 
over the winter pumping season in safety. 

These pistons will have to be taken out next summer and put 
in first class order. The cast iron nuts retaining the steam slide 
valves in their proper position on the valve rods were found 
cracked and some of the bolts broken, the damaged nuts were 
removed and replaced with wrought iron ones. The tongue 
pieces in the rings of the balance valves were found out of posi- 
tion and sojmuch: worn that they had to be renewed. A portion 
of the cylinder and jacket drain pipes were found worn out and 
choked, they were put in proper repair. The foot valves, air 
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pump valves, and discharge valves were examined and put right. 
The water pump valves were found in very good order. The 
painting looks very shabby, the engine should be painted a-new. 

No. 1 BATTERY OF BOILKRS. 

At the time of writing, this battery of boilers is being removed 
to make place for the proposed new battery in course of con- 
struction. 

No. 2 BATTERY. 

These boilers are no longer serviceable to furnish steam for 
the Worthington high duty engine, working high duty, 80 lbs. 
bsing absolutely necessary for the engine to work high duty. 
The boilers are locked up at 70 lbs., therefore they are service- 
able only to furnish steam to the old engine or to the new 
working low duty. 

No. 3 BATTERY. 

This battery as usual continues to give good satisfaction. No 
repairs were found necessary during the year and from present 
appearances will only require the ordinary attention during the 
ensuing year. 

PORTABLE STEAM PUMP AND BOILER. 

This apparatus was not called into service during the year. It 
is in good order, ready for use. 

Now that the Works are within the City limits and gas pipes 
laid up Center street close to them, I hope no time will be lost 
in furnishing the Works with gas light. 

The incandescent light would be preferable if it could be 
served from a city center. 

The placing of dynamos in our Works and taking the power 
from the Aqueduct would be likely to cause serious trouble at 
that portion of the year when it is so important that the water 
and ice on the Aqueduct should be maintained at the proper 
level. 

I earnestly tender you my sincere thanks for the able assist- 
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ance you so kindly rendered me in the discharge of my duty 
during the year. 

The whole respectfully submitted. 

I remain yours very truly, 

D. KEARNEY, Engr. 



WHEEL HOUSE, February 14th 1888. 
SUPPLEMENT TO ANNUAL REPORT. 

THE TELEPHONE. 

The Telephone service is very unreliable. There must be 
something wrong in connection with it that should be righted. 
I feel that I cannot too strongly impress upon you the necessity 
of having it put in a good serviceable condition. 

The importance of the pumping station having a reliable 

means of communicating with all stations of the service cannot 

be over rated. 

Yours very truly, 

D. KEARNEY, Engr. 



\ 
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WATER WORKS SHOP, January, 1888. 

TO LOUIS LESAGE, Esq., 

Superintendent Water Works^ 

City Hall, 

Dear Sir, 

J respectfully submit the report of the repairs done to Main 
pipes, Stop valves, Hydrants, Service pipes, and improvements 
to mains, &c., during the year ending December 1887, which 
are as follows : 

REPAIRS TO MAIN PIPES AND STOP VALVES. 

There have been twenty-nine breaks on main'pipes, Ninely- 
two joints were blown out on said mains. Fourteen valve 
spindles, and six stop valves were renewed. Schedule No. 6 
shows the sizes and number of main pipes, and valves re- 
paired, &c. 

For years past a considerable number of blind leaks caused a 
great increase in the consumption of water and as it was impos- 
sible to locate them in day time on account of noise caused by 
the traffic of vehicles, &c., a general examination and test of 
the water pipes became necessary during the silence of night. I 
took charge of that examination with the following result. 

On McCord street I found twenty-two leaks, fifteen joints 
blown out on the 12" main. From William street to below 
Olier street the joints on the 12" main may blow out any time 
for the reason stated in my former reports. The other seven 
leaks were on valves and services,which were broken on drains. 

On William street thirteen leaks were located; four on the 
6" main which I found very weak in some parts and holes 
corroded through in two places. If this street is to be per- 
manently paved a 10" main should be laid in it from McGill 
street 12'^ main to the intersection of the 10" main at Guy street, 
and Ottawa street. This 6" main now in may last for years yet. 



] 
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One hundred and twelve leaks were located and repaired in 
the following streets : some of them were on pipes to hydrants, 
some on main pipes and the greater number on services broken 
from old age, drain cuts made across them, &c. : 

St. James, Notre-Dame, Craig streets. 

The 4" pipe on Craig from little St. Antoine to St. James street 
and St. James 4" at Craig street are very old and badly corroded 
and the water was running through holes that were corroded 
through. 

Visitation, Murray, College, Dorchester, Inspector, Ottawa^ 
Queen, Colborne, Chaboillez Square, St. Antoine, St. Maurice, 
St. Frangois-Xavier, McGill, St. Peter, St. Dizier, St. Sulpice, 
Mountain, Aqueduct, Sophia lane, Eleanor, Grey Nun, Young, 
Congregation, Favard, Richardson, Prince, Duke, St. Lawrence, 
Bleury, St. Catherine, Shannon, Bisson, St. Margaret, Welling- 
ton, King, Barre, St. Lambert Hill, St. Vincent, St. Gabriel,San' 
guinet, Mondelet, Commissioners, Smith, St. Helen, Foundling, 
Wolfe, &c. 

There are sounds of leaks in most of the above named streets 
yet. The action of the flood also caused a good many of the 
leaks found in the streets already named. We also found a great 
number of people wasting the water inside their houses in 
allowing their water taps to run. 

We shut some and others stopped on being notified to do so. 

If Notre-Dame street is to be permanently paved a careful 
test of all the pipes therein will have to be made as the pipes 
there are very old and sounds of leaks are heard yet on them, 

St. James street where new asphalt pavement was made, was- 
thoroughly tested and made sound before said pavement was 
made. 

This night test of water-pipes, &c., greatly reduced the extra- 
ordinary waste of water and it will have to be continued next 
summer. 

The stop-valves in the following named places require to be 
changed. 

Campeau, South side of Craig I — 4" 

Amherst & Notre-Dame 1 — 4" 

Wolfe, North side of Notre-Dame I — 4" 
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Grant & Notre-Dame 1— b" 

Water & Brock 1—6" 

Common & Prince 1 — 6" 

Canning, South side, Notre-Dame 1—6*' 

Shearer & St. Patrick 1—6" 

Aylmer & Sherbrooke 1 — 4" 

Durocher&Sherbrooke 1—4" 

Logan, East of Visitation 1—4" 

SL Th^rese & St. Vincent 1—4" 

St. George, South of Dorchester 1 — 4" 

Belmont & Beaver Hall 1—6" 

Seigneurs & Notre-Dame 1 — 4" 

Sherbrooke, West of St. Lawrence 1—10" 

Dorchester, West side of St. Urbain 1—10" 

Dorchester, West side of St. Denis ,1 — 10" 

Dorchester, East side of St. Denis. 1—10" 

Dorchester, East side of Amherst 1 — 10" 

Dorchester, East side of Panet 1 — 10" 

IMPROVEMENTS TO MAIN PIPES. 

Schedule No. 9 shows the improvements made during the 
year on main pipes, hydrants, &c. 

All the pipes laid with dead ends, where it is practicable, 
should be extended and connected to the nearest point possible 
so as to give free circulation of the water through them. 

In my last years report I mentioned a certain number of 
streets which could be done ; but very few of them could be 
done last summer. Seigneurs street, South of Dorchester was 
graded last summer by Road Department, thereby leaving only 
two feet of covering over our main pipe, which will have to be 
lowered for a distance of two hundred feet. The 10" main on 
Commissioners street at Canadian Pacific Railway Depot, East 
of Jacques Cartier street will have to be altered and extended 
past new freight sheds a distance of about three hundred feet. 

HYDRANT REPAIRS, &c. 

One hundred and thirty hydrant valves were renewed, 
eighteen hydrants were replaced by non-freezing hydrants. 
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Four old hydrants were broken and replaced by same sort. 
Eight hydrant rods were broken and replaced. 

The number of hydrants reported frozen was ninety; one 
thousand nine hundred and fifty times, which is a great impro- 
vement on the previous winter when they were reported frozen 
two thousand five hundred and sixteen times. 

Hydrants should be put in the following streets : Cor. of On- 
tario and St. Elizabeth. 

One at the upper end of main pipe on St. Christophe street. 

Corner of Ontario and Gain streets. 

One at the corner of Shaw and Nonancourt streets. 

One at the corner pf Lafontaine and Delorimier off the 24" 
pipe. 

One at the corner of Mignonne and Delorimier Avenue off the 
24" main. 

One at the corner Craig and Delorimier Av. also off 24" main. 

One on Gain street at upper end above Ontario street. 

One on Shaw street also at the upper end. 

One on north corner of Ontario on St. Hubert street. 

One at the corner of Park Av. and Bagg street. 

The 4" pipe on the hydrants, cor. St. Catherine and Delori- 
mier A v., cor. Dorchester and Delorimier Av , should be changed 
and replaced by a G" pipe and hydrants to tit on said pipe. One 
hydrant should also be put above or near Mann's below old toll 
gate on Papineau Road. 

The wells of the old kind hydrants should be packed early in 
the fall so as to prevent them from freezing in the most exposed 
places in the city, and said hydrants should be replaced by non- 
freezing hydrants as soon as possible. 

REPAIR TO SERVICES. 

Thirty-two service pipes were found broken over drains. 
Eighty-one couplings were found leaking, some at stop-cocks 
and some at nozles on main pipes. One hundred and ninety- 
four boxes were replaced by iron ones, ninety service pipes were 
found choked, eleven services were frozen in the street. 

One hundred and twenty-three were frozen in walls by cold 
cellars. Forty-six pneumatic stop-cocks were dug to repair tubes 
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which were split or broken most of them by builders or other 
parties interference. 

Two hundred and three old stop cocks were replaced by pneu- 
matic valves or stop-cocks. All old kind stop-cocks on St. Law- 
rence street east side from Craig to Ontario were replaced by 
pneumatic valves. Our plumbers had to attend to the repairs 
above mentioned, also to all the new services that were put in 
through the city during the past year. The number of services 
put in with pneumatic cocks is, 2363. There are now 4519 in 
use. Schedule No. 6 shows repairs done to services, &c. Sche- 
dule No. 9 shows the number of services put in the different 
wards with pneumatic stop-cocks, &c. 

New flag sidewalks have been laid on the following streets : 
Commissioners, St. Peter, Wellington, William, Notre Dame, 
St. James and other streets. Jn these streets the wooden boxes 
are all covered up and in most cases unfit for use ; as they are 
too short, rotten, or filled up with mud, stones, &c., from the 
affect of the flood and old age. The iron boxes in the said streets 
were brought over the flags and can be used as they are, but 
most of the wooden boxes will have to be dug and replaced 
when we want to use them. 

The night inspection already mentioned in this report will 
have to be continued next summer as there are a good many 
blind leaks yet. This should be done very carefully as there is 
a considerable waste of water caused by these leaks on ser- 
vices, &c. 

Many people let the water run to waste in their water-closets, 
taps, &c., day and night without any necessity, this night ins- 
pection will also be a good check on them. 

REPAIRS TO FOUNTAINS, &c. 

A new drinking tap was put on Dufferin Square with an inch 
pipe in the center of said square, so that if a large fountain is 
ever put in said pipe can be used for it. Four hose cocks were 
also put in different parts of this square. A new drinking trough 
and tap was put at corner of Wellington and Magdalen streets. 

The drinking trough and tap corner of Seigneurs and Basin 
streets had to be moved to the west side of Seigneurs near the 
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corner of William street. The stone driuRing trough and tap on 
Craig street at Victoria Square, was raised two feet and a new 
drain put in. The fountain at Court House Square was taken 
apart and the pipe burst in it was repaired. All the fountains, 
drinking taps and troughs should be painted as they were not 
painted since 1885. 

The trough at Black's bridge Square will have to be raised 
about two feet. The fountains and basins in all the squares will 
require the usual repairs, A drinking trough and tap should be 
put in St. Lawrence street, at or near the corner of Mount Royal 
Avenue, or at the square in St. Jean Baptiste Ward. 

There should be also one at or near the corner of Mount 

Royal Avenue and St. Denis street. One at the corner of St. 

Patrick and Napoleon Road. One drinking tap might be put on 

Center street, between St. Charles street and Father Salmon's 

Church. 

Respectfully submitted. 

Your obedient servant, 

CHAS. LAGAGfi, Foreman. 
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McTAVISH STREET RESERVOIR. 

February 10th 1888. 
TO LOUIS LESAGE, Esq., 

Superintendent M. W. W. 
Dear Sir, 

I respectfully beg to submit my annual report on performance 
of work, conditions and requirements at McTavish and High 
Level Reservoirs. 

THE ENGINE AND BOILER. 

Are in good working order, allowing reasonable wear. The 
engine will require a light repair, the boiler wants a new tube. 
When the boiler is removed into the new building it will want 
new fittings, viz : feed pipes, blow ofT pipes, globe valves, and 
gauge cocks (the present ones are worn out and leaking.) 

A new Ash croft or rolling bar furnace. 

THE BOILER HOUSE 

or intended new engine house will require some repairs ; the 
roof is leaking and will require a new covering of felt and tar ; 
the front brick wall requires repairing as the wet has got 
through, and perished the brick. The wood work to be painted 
and the present engine room to be varnished. 

THE DWELLING HOUSE. 

A new set of heating pipes will be required as the present ones 
are eaten through with rust and leaking, A ventilator in bath 
room which is almost indispensable, the cornices of all the 
buildings to be painted and some broken slates on the roof to be 
replaced. The double windows and window blinds to be painted. 

THE McTAVISH RESERVOIR. 

Has been kept full during the year. A light repair was done 
on front wall, but the entire front wall and old portion of centre 
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wall will require grouting and pointing with cement, they are 
leaking considerably, the centre wall will leak 4 inches in 24 

hours. 

VALVE HOUSE. 

The valve house wants new flooring over the wells, the old 
ones are decayed and very dangerous^ those boards have been in 
use over 30 years. The roof and ceiling, windows and doors 
want painting. There is a leakage from the well in the valve 
house into the dry tunnel or wastewater passage. The platform 
in the bottom of the tunnel is decayed and wants renewing. The 
waste water passage from reservoir through McGill College 
grounds to University street wants trapping as there is a most 
disagreeable smell arising in the valve house from the sewers, 
it is dangerous to go into the tunnel with foul gas : this could 
be remedied at a small expense. 

THE GROUNDS. 

Were kept in good condition last summer, the grass kept cut 
and cleaned. We will require a new set of seats on bank grounds. 

THE FENCING. 

The wood fencing all around reservoir wants straightening 

and adjusting, also painting as it has not been painted for some 

years. 

THE FLAGMAST 

Will require a coat of paint. 

THE HIGH LEVEL RESERVOIR. 

Wants some repairs in grouting and cementing the joints. 
The valve house wants a rough floor, the old one is decayed. 
The waste water passage to Peel street sewer wants trapping, 
the foul air comes so strong that it prevents the ice from forming 
in front of waste water opening in the reservoir. There is a 
reflux valve in drain pipe but it is not air tight. 

N. B. A small ice-house might be built at a very small ex- 
pense to keep ice for the use of men working here. 
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The following will be required for the ensuing year : - 

300 tons Welch coal. 
50 lbs. Rubber packing for engine. 
25 lbs. Soap stone packing for engine. 

2 Boxes Castor Oil. 

2 Brls Valvoline. 

1 doz. Gauge glasses for boiler. 

2 yds. Rubber cloth. 

7 Cords Beech fire wood. 
1 New closet for engine house. 
1 Patent tube cleaner. 
1 Screw wrench. 

1 Pipe do 

30 lbs. Asbestos card board. 
400 lbs. Cotton waste. 
400 Fire brick (Clarke's). 

2 bags fire clay. 
2 Brls. soft soap. 

1 doz. Corn brooms. 

50 lbs. White lead (for engine). 

5 gals. Paint oil. 

10 lbs. Brass wire for springs. 

2 Coal scoops. 

10 lbs Plumbago powder. 

6 Bags salt (to kill grass on reservoir banks). 

1 Brl. coal oil (for cleaning engine). 

2 do boiler compound. 

4 Quires Emery cloth *' No. F." 
1 doz. snow shovels. 

10 lbs. red lead. 

50 Stove pipes and 12 elbows. 

5 gals, turpentine. 

1 Small boat for reservoir. 

2 Screens for skimming reservoir. 

1 Set grate bars. 

2 doz. Rubber washers for mudport on boiler. 
2 doz. Rubber washers for glasses on gauge. 
2 doz. Rubber washers for oil cup. 

3 
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1 fral. Seal oil for lamps. 

2 Tube cleaners (hand). 
6 Balls Asbestos. 

6 *• Cotton wick. 
Scrubbing brashes. 
15 Tons stove coal for Valve and Dwelling Houses. 

The whole respectfully submitted. 

I have the honor to be Sir, 

Your obedient servant, 

JAMES COLEMAN. 



ENGINE HOUSE, McTAVISH STREET. 

Montreal, February 10th 1888. 

LOUIS LESAGE, Esq., 

Superintendent M. W, W, 
Sir, 

Herewith please find statement showing increased quantity 
of water pumped during months of October, November and 
December 1887 with Welsh coal ; compared with corresponding 
months in 1886 with Chestnut coal : — 

1887—15,941,534 gals, pumped with 129,869 lbs. Welsh. 
1886—13,461,276 '' '' '' 129,857 '' Chestnut. 

129,869 1 15,941,534.00 
Welsh 12,275 gals. 12,275 

Chestnut 12^,857 | 13,461,276.00 

10,365 gals. 10,365 

1,910 gals. 

Showing an increase of 1,910 gallons per 100 lbs. in. favor of 
Welsh coal. 

Your humble servant, 

JAMES COLEMAN. 
N. B. It would be advisable to have our next supply of Goal 
passed through a 1 inch screen instead of J inch as done last 
year. 

J. G. 
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ROCK GATES, MONTREAL AQUEDUCT. 

January 19th 1888. 
LOUIS LESAGE, Esq., 

Superintendent M. W, W, 
Dear Sir, . 

The repairs done on the Aqueduct during the past year were 
as follows. Ordinary repairs to fences and approaches to bridges 
and the planking of the following bridges : Entrance and Lou- 
son's bridge. Brault's bridge was remade with new beams, braces 
and planking, also the usual cutting of weeds. 

The necessary repairs for the ensuing year will be the jacking 
up and planking of Crawford's, Greenshields, Rock and Knox's 
Bridges. The banks on Inland Cut have several slides in them 
near Junction and above Regulating Gates that need filling up 
as there was nothing done to them last year, also the ditches 
on the new Cut through Dumberry's on Eraser's Farm on the 
North side and Robert's and Dunn's on the Soulh-East side of Cut 
need cleaning, also the Berm ditches, and ditches along the old 
line of Aqueduct will require cleaning in many places, namely, 
along Guy's, Crawford's, Greenshield's, Hadly's, Cross's, Munn's, 
Louson's and Brault's farms. Also the usual repairs to fences 
and approaches to bridges. The old cap fences along Duncan 
McDonald, Robert's and John Montieth's farms, need to be made 
into picket fences. Also the usual cutting of weeds. 

The whole respectfully submitted. 

I have the honor to be Dear Sir, 

Your obedient servant, 

EDWARD SALLEY, 

Guardian of Aqueduct* 
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No. 5 — Schedule showing the depth of water, the rain fall and the average 
temperature at 9 a.m. at McTavish Street Reservoir. 
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69.00 

69 00 
69.00 
69,01 p 

70 00 
71,00 
71.00 
70.00 
71.00 
70.00 


gg 


■wBnbfi eisfloqiHO 
'i-oNUoiiBiseJij 




57,00 
57,00 
57.00 
57,00 
.17.00 
57.00 
57,00 
57 00 
57.00 
56.00 
56.00 
57,00 


^.= 


Tsajis oiJBiuo 
'9 "ON noiiBig eJij 


§■ 


56,1.0 
58.00 
63.00 
65.00 
65.00 
65.00 
65 00 
65.00 
65,00 
65.00 
65,00 
65,00 


Ss 


■^■ONTiotisisejij 


g 


46 f)0 
46.0{l 
46 00 
46 00 
46.00 
45,00 
46.00 
45 00 
45.00 
45.00 
45,00 
45.00 


II 


'» -ON noiiniti BJij 






79.00 
79 00 

79 00 
80.00 
80.00 
80,00 
80.00 
80.00 
80.00 
80.00 

80 00 
80.00 


g.J 


■laaJIsuoiSniiiSAS. 
'E -ON nociHis BJW 


g 


7S.O0 
79.00 
79.00 
77.00 
76.00 
76 00 
7100 
73 00 
73 00 
75.00 
76.00 
:6 00 


11 


-isajis iBijqBO IS 
■EONnoriBiHWM 


g 


63.00 
63.00 
62.00 
63.00 
62.00 
62.00 
62.00 
61.00 








gg 


uoiiBisajij [BJiuaa 


1 


76 00 
73.00 
73,00 
74 00 
72.00 
72 00 
72.00 
72.00 
72.00 
72.00 
72.00 
72.00 


gg 


1 ■a^moajog 
saiJaqDiBJO-Joa 


g 


65.00 
6.1 00 
65 00 
65.00 
65.00 
65.00 
65 00 
65.00 
65 00 
65.00 
65.00 
65.00 


= = 
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ii 


ii4 
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1 

i 

1 




i 

I 
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LOCATION. 
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4 
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7 
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1 
1 
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1 












1 

1 
1 


















24 
25 
2< 

21 
29 
30 
3 

a: 

34 

3] 

3 

4' 
4 

4 
44 
4 
4« 
4 
4t 
46 
6C 
5 


Notre Dame and St. aiizanne 


1 





"i* 

1 
1 


1 
















.| 








PhSlipa Squire 

Phillip.1 Square aiid St. Catherine 




:::::: 


1 




,.,., 


"l"' 




1 








1 


....„ 

1 

4 

""l" 

1 


1 

i' "" 

1 
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Sherbrooke near Drumtnond '} 
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1 


2 






' 












1 
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Tiger Square .... .. 
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SCH EDULE Ho. 12.—0mti«aed. 



IJDCALITY. 

lEihibilion Grounds), 


11 


2 

5- 
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ALONG THE WHARFS. 
LOCALITY. 


1- 


ii 


ii 
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1 
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7 Fool of Jacques Curlier Square 
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ADMINISTEATION. 

"No. 13. — Detailed Statement of Expenditures for the year 1887. 

$ eta. $ cts. 
Aqueduct. 

Hepairing fences and gates 274 17 

do bridges and painting... 687 35 

[Entrance bridge planking 394 60 

Gleaning ditches and bei*m 214 58 

Cutting weeds 109 10 

Goai'dian's salaiy 600 00 

Sundries 12 00 

2291 80 

Wheel House. 

D. Koaraey, chief engineer 1600 00 

Oandlish, asst. do 700 00 

ValWe, do do .... 700 00 

Ijafond and Lecourt, oilers 880 00 

[Repairing machineiy 315 48 

do building i 60 71 

do dweHin^s 42 67 

Ground round buildings 121 10 

Sundries 35 37 

Supplies, oil, tallow, etc 1088 89 

5544 22 

Engine House. 

Bepaii'ing boilei*s 81 75 

do engines and pumps.... 365 12 

do building new Worth- 

ington 465 26 

do coal shed 133 73 

Wages 4459 33 

Eent for land .... 50 00 

Coal for steam 15936 17 

S, Veaiy, engineer 1000 00 

Sundries 21 35 

Supplies, oil, tallow, etc 465 95 

Putting out fire in coal 750 42 

23729 08 

CaiTied over 



48 

Bi-ought forwaixi 

Tail Ragb. 

Bepairing bridge on Lower La- 
chine Eoad 30 60 

Eepairing fences 132 34 

Iron pipe under tail race 54 02 

216 96 

Besebvoirs. 

Guardian's salary 800 00 

McTavish— Repairs 306 15 

Shovelling snow 114 51 

Fuel and light 26 30 

Sundries 52 34 

1299 30 

Pipe Track. 

Eepairing valve chambers 41 01 

Levelling Atwater Av. south of 

Lachine Canal 40 12 

Professional services 17 00 

98 13 

Hydrants. 

Inspecting — Wages 3769 54 

Eepairing — Wages and material. 2593 52 
Thawing— Horses and laborers... 785 23 
Eent of tap-house in St. J-Bapt. 

Ward 127 27 

7275 56 

Public Fountains. 

Bepairing —Wages 710 27 

do Materials 79 89 

790 16 

Distribution Pipes. 

Bepairing mains, services and 

valves — Wages 11722 24 

Thawing pipes and cai*ting water. 1173 35 

Inspecting service pipes inside 

houses 2354 78 



Gamed over 



\ 



49 

Brought forward 

Dress for four inspeotors 187 50 

BepaifB to footpaths and service 

hozes— Wages. 8S4 33 

Materials, iron, castings, lead, 

tin, &c 216 62 

MaterisJs, wood, planks, nails, &c. 276 04 

do bricks, cement, sand, &e 183 02 

do rope, drain pipes, &c 13 64 

WosK Shop om Laqagche- 
TDSBs Street. 

Wages 6568 47 

Iron, spikes, nails, tin, lead. &c... 107 40 

Timber, wood, coal oil, &c 91 93 

Tools, pails, &c 135 64 

Bent of foreman's house 200 00 

Telephone and connections, &c... 220 00 

Fuel and light 283 78 

Sundries 118 19 

Sepairing building 85 25 

Engine House, McTavish 
Seservoib. 

One stoker and one asst. engineer. 1092 00 

Fuel for engine 1241 05 

Oil, tallow, &c 64 73 

Bepairing buildings 9 45 

do machinery 118 43 

Miscellaneous. 

Contingencies for Office 154 25 

Postage stamps. cartei*s, &c 163 20 

Horse keep Superintendent 600 00 

Damages 335 77 

School taxes and assessments out- 
side municipalities 1278 08 

Keefer's Beport on Water Works. 241 12 
Carriage hii*e for inspectors and 

foreman 379 00 



17011 52 



'810 16 



2525 66 



3151 42 



Carried over 71744 47 
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Brought forwai-d '71744 4*7 

Staff. 

Supei-intendent 3500 00 

Asst. do 2000 00 

Draughtman 936 00 

Ist Clerk 1000 00 

2nd do 600 00 

3i«d do 800 00 

8836 00 

Work Shop at Wheel House. 

Wages 80 08 

Materials, iron, ^ppor, lead, &e.. 40 49 
2 new lathes with connections ... 769 62 

890 19 

Meter Department. 

2 inspectoi-s 1580 00 

Placing, testing and repairing 

meters 2317 62 

Newmetei-s 28*70 34 

6161 96 

Special. 

Replacing old service pipes by 

pneumatic ones, East side of 

St. Lawrence st., bet. Ci'aig 

and Ontario sts.— Wages 6*74 33 

Keefer's Report on High Level 

Service for fires . "750 00 



89662 95 



LOANS. 

Pipe Laying. 

Wages 385*76 32 

Tin, lead 1522 80 

Lead Pipes 8423 69 

Copper brass works 2620 02 

Timber 810 85 

Carried over 51953 68 89662 95 



5t 

Bzooglit forward 51953 6S S96t^2 95 

Bricks, sand 3T9 40 

Drain pipes. 55 71 

^)ecia[ castings. 3527 34 

Cement 92 S3 

Iran, steel 600 50 

Tools 204 55 

Packing 53 76 

Wr't iron pipee 313 39 

Cast iron pipes 29596 37 

Valve stones 37S 75 

Snndries 556 42 

Bock excavation in St Jean Bte. 

Ward 132S5 04 

Money rofnnded in St. Jean Bte. 

Ward 889 73 

Asphalt and stone raving 139 12 102026 59 

New Worthington Enpne 575 64 

New boilers for New m^rthington 

Engine 923 50 

New pumping apparatus for High 

Level Sesvice 7358 13 

1108S3 S6 

200546 81 



SchkduleNo. U. — Inveniory of Stock on hand January I 



DESCKIPTION. 



JJew Oast Iron Pipes- 

Cast Iron Pipes (old) 

Btop-VftlveB 

Slip Sockets 

tiaat Iron Caps 

Oastlrou Plugs _... 

C&9t Icon Double Benda... 
Cast IroG Elbowa 





Size. 


30i34 30X13 


30i6 


=.„ 


24i24 


24i!0 


12x12 


12x10 


10x8 1 10x6 






I 


G 


2 


1 


S 


1 


10 


3 


* 


2 




Size. 


10X4 HX8 


eis ax4 


6x4 


"'1 








1 


17 


7 


= 


^ 1 










1 





Size. 


1 


i 


i 


B 


s 


B 


s 


H 


s 


1 


1 


t 




1 


s 


1 


= 




7 


2 


1 


2 


S 


6 









BREECHES. 


TAPBRS. 


Size. 


1 


^ 


s 


s 


2 


i 




2 


t 


1 B 


3 




' 


2 


4 


' 


3 


4 


s 


a 


3 


A 


5 


8 7 
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IN VENTOEY— Continued. 



New hydrants 1 

Cast iron fender posts 70 

Hydrant covers assorted 107 

Pieces for lengthening hyd. 35 

Hydrants sleeves 2 

Assorted valve covers 10 

Hydrants already nsed (ass.) 29 



Drinking troughs for cattle.. 2 

Street watering nozzles(bra8s)500 

" '^ (iron.. 88 

Hydrant nozzles 40 

Assorted spindles 75 

Bods for stop cocks assorted. 80 



2" Cocks for iron pipe 

li" " ^' 

1" Pneumatic valves .. 

2 way cocks 

3 *' *' , 

4 " •'* , 



u 



V* coupling cocks. 

3 way cocks 

I J" nozzles 

1" 

r 
r 



It 

u 
t( 



1" Unions 

r " 

r " 

I" Crosses 

rand |"T's 

Assorted covers for boxes... 



2 

14 

1 

2 

5 

13 

7 

2 

61 

48 

12 

4 

105 

115 

246 

285 

591 

45 

112 

346 



2" Iron pipes (in feet) 91 

ir " " 112 

1" '' " ... 300 
1" Lead pipes (in lbs) 40.454 

r " " 55,377 

r " " .14,586 

196 Bars pig lead 24,892 

Block tin (lbs) 75 

3216* Brass tubing 2000 

li" Iron boxes 13 

valve stones (large) 4 

Valve stones (small) 18 



No. 15.— DwellingB, StoieB, Shops, Offices, Wnrehouaos, Manufoo- 
tones, HoteU, &c., in tho City of Montreal, for year 188*7-88, 
irith the Assessed Water Rates thereon : 

DWELLINGS. 
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■* 




2524 
41S3 


2480 
4133 


44 
50 




3 
3 IS 














5.75 


22.25 


3lfi 


2 


41.75 


12 








550: 














43 25 








7,25 


im 


478; 






179 


177 




44.00 


i; 






8.00 


nffi 


•mi> 




24.50 


2 






46.25 


'. 








231"; 


2,101 




■Ih.U 


393 


3'IH 




47.75 


71 










93t 




26.00 


V 


V 












10.23 


mi 


1701 




26.75 


214 


2!4 




53.75 


1 






11.00 


2r. 


9V 




27 50 


4 


4 




55.25 


fi; 






11.75 


155C 


153i 






\:V! 


13-,' 




59,00 


i( 






12.50 


;tv;- 


;i;'i 




29,00 


m 


120 




62.75 


71 








se4 


H8r 




29.7,^ 


lM,i 


184 












U.OO 


i\i 


415 




30 50 


10 


10 




70.25 


]*, 






14.75 


fi9- 


m 




31.25 


59 


.=.9 




77.75 


?l 






15.50 




I2£ 




37 00 


1 














16.25 


sn 


h\i 


5 


32.75 


279 


277 




92.75 


l.i 






17.00 


;if 


3P 




:i4,2.i 


27 


20 


1 


100.25 


1 








604 


fiOfI 


4 


35 00 


4 














18.60 


» 


44 




35.75 


20 


19 




115.25 








19.25 


n; 


24B 




3fi 50 


113 


ir? 


I 


122.75 


5 






30,00 


4S 


47 




37.25 
















20.75 


;(2K 


335 




:w 75 


10 


10 




152.75 










131 


130 


' 


40,^5 


151 


152 


i 
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Dwellings, &g,^ Continued. 

STORES, SHOPS, OFFICES, Ac. 



• 


• 

o 

CO 

$ 

CO 

< 


• 

G 

cd 

C 

H 


. 
c 

cd 
o 
ed 

> 
11^ 

63 

iOI 

20 

47 

3 

32 

1 

15 

'"27 
.....^ 

I 

19 
.....^ 

1 
2 

1 

• 

1 
1 

• a^ • • • 


o5 

ed 


• 

-a 
a> 
t/i 
(/J 

CO 

< 


• 

«« 

3 

c 
1) 

H 

• 


Vacant 


1 
1 

• 
2j 


1 

J3 

Z> 
CO 

00 

< 


• 

^* 
c 

ed 
C 

C 


Vacant. 


$ 4 00 


135^ 

732 

1224 

378 

482 

172 

569 

61 

297 

49 

325 

36 

135 

28 

234 

3 

99 

6 

184 

40 

1 

130 

28 

79 

5 


1240 

669 

1123 

358 

435 

169 

537 

60 

282 

49 

298 

36 

133 

27 

215 

3 

96 

5 

182 

39 

I 

126 

27 

78 

5 








1 


5 00 

6 00 

7 00 

8 00 

9 00 

10 00 

11 00 

12 00 

13 00 
U 00 

15 00 

16 00 

17 00 

18 (0 

19 00 

20 00 

21 00 

22 00 

24 00 

25 00 

26 00 
28 00 

30 00 

31 00 


'$32 00 
34 00 
36 00 
38 00 

40 00 

41 00 

42 00 
46 00 

ro 00 

54 00 
56 00 
58 00 
60 00 
62 00 
64 00 
66 00 

:o 00 

74 00 
78 00 
82 00 
86 00 
90 00 
94 00 
98 00 


21 
104 

ri 

42 
3 
1 

84 

19 

65 

16 
1 

31 
3 

31 
1 

24 
9 

22 
2 

31 
1 

8 
3 

13 


2i 

101 
12 
40 

3 

1 
80 
19 
64 
15 

1 
31 

3 
31 

1 
23 

9 

21 
') 

31 

1 

8 

3 

13 


...... 

...... 


102 00 
106 00 

no 00 

114 00 
122 00 
130 00 
142 00 

no 00 

154 00 
156 00 
162 00 
170 00 
182 00 
194 00 
202 00 
210 00 
242 00 
262 00 
282 '00 
?90 00 
322 00 
342 00 
482 00 
602 00 
642 00 


7 

1 

9 

3 

11 
1 

3 
I 

1 
I 
8 
I 
2 
1 

3 
1 
3 
I 
I 

2 
4 
I 
1 
1 
2 


7 
1 
2 
3 
11 
I 
3 
1 
1 
1 

8 
I 
2 
1 

3 
1 

3 
I 
I 
2 
4 
I 
1 
I 
2 


1 

1 

i 
1 

1 
1 

> 
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EECAPITULATION. 

Tenanted. 

Dwellings 33309 

Stores, shops, offices, &c 6790 

Hotels, taverns, Ac 488 



Vacant. 


Total, 


267 

468 

t 


33576 

7-258 

489 



40j37 736 41323 



Steam engines 109 

S; ecial charges for manufactories, Ac 152 

Horse stalls , 1228 

Water closets 8"'78 

Urinals 675 

Horses 5870 

Cows 1129 



CASH RECEIPTS. 

Fur •lwollinj:3, sho;% offices, ho'els, Ac $414596.08 

Water closets 3 1 373.00 

Urinals 619.00 

Horses 10566.00 

Cows 89900 

Horse stalls 2143.00 

Sieam Engines 4424.00 

Permits for Hose to water streets, Ac 756 00 

" for building pur J 'OSes 4032.37 

l*rivate Fountains 427.00 

Manufactories, Ac 2538.00 

Water supf)lied through meters 66-213.63 

Rent of meters * 3417.11 



a 

tt 
>i 
.a 



i< 



60630.7i 



54200*4 19 

Miscellaneous 5810.43 

^Costs 47.50 



- 547861-.12 
iVss refun led 2162.55 



$5i5699.57 



CHAS LAPIERRE, 

Acct. M. W W. 
City Hall, ") 

Montreal, March, 1888./ 



DwL-liings, Ac —CMlinwd. 
HOTELS AND TAVEHNS. 
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F. 














37.00 


20 


20 




72.00 


i 
















20 







77.00 




2 






















1 1 1 II 





1 








HOBSKB. 


Cows. 


STAiie. 


Urinals. 


WAIKK CtOSBTS. 


So. 1 Rale. 


No. 


Rate. 


No. 1 Rati'. 


No. 1 Rate. 


i No. 


Rate. 


5870 $2.00 


1129 


$1.00 


532 SI. 00 
' 69(3 3.00 

I 


586 
36 
37 
16 


S 1.00 
1.50 
3.00 
15.00 


1 657 

1 517 

1 7583 

19 


S a.M 

3.0U 
4.00 
15.00 




1 


! 



SPECIAL RATES. 



BiXtaaas. 


BeeK 
Bottlers. 


F'l 


.,,,„.. 


Steam Engines. 


1 

SfsoniEa. 


No. 


Kate. 


No. 


Ral«. 


No. 


"■"■ 


So. 


r^or.--' 


No. 


RatL'. 




$ 3.00 


1 




d 








(j 


$ 5.00 




4.00 




5,00 


■a 


5 00 








6.00 




5,00 
7.00 


^ 


10.00 
12.00 




6.00 
7.00 


IH 


\' ,;' 


11 


800 
10.00 




8.00 
9.00 


' 


15.00 




8.00 
9.00 




? # 




15.00 
17.00 


10 


10.00 
12 OO 
15,00 
18 00 








10.00 
12.00 
14.00 
15.00 


12 


6 54 




25.00 
50,00 
600.00 
750.00 




20.00 
23.00 
26,00 
27-00 
30.00 








la^oo 

20.00 
26,00 
45.00 




1 5G 

10 1 60 
lOi , lOi 

12 1 36 

13 30 < 
15 1 30 , 
20 A" ' 
26 


















40 1 
















45 
















46 
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To the 

Mayor, Aldermen and Citizens of the City of Montreal. 

Gentlemen, 

I have the honor to report on the operations of the Water 
Department for the year 1888. The report is divided as follows, 
viz : Ist Aqueduct. — 2nd Low Level pumping works. — 3rd Work 
Shop at Wheel House. — ith Tail Eace. — 5th Pipe Track and Pum- 
ping mains.— -6th Eeservoirs. — 7th High Level Service. — 8th Pipe 
Laying. — 9th Maintenance of Distribution and Service Pipes. — 
10th Consumption of Water. — 11th Meters. — 12th Administra- 
tion. — 13th General Remarks. — 14th Appendix. 

1st AQUEDUCT. 

No work was done to the Aqueduct except cleaning ditches, 
cutting weeds, and altering and repairing some fencing. Much 
more work in the shape of ditching is necessary in order to keep 
surface water from running down the Aqueduct banks, scouring 
them and gradually sitting up the prism, necessitating at some 
future time costly work for the removal of obstructions thus 
formed. Some repairs to farm bridges, to fencing along the line 
of Aqueduct and at the old entrance, repairs to the Guardian's 
dwelling and painting of nearly all the bridges, should be done 
this year. 
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IV 

The dry retaining walls at certain points along section Ist. of 
New Aqueduct are out of repair but may remain as they are for 
some time without deteriorating. 

The power furnished by the Aqueduct during the year averages 
less than for any other year since 1883. The winter level of water 
in the river at the Entrance, being alsp the lowest since that year. 

2nd LOW LEVEL PUMPING WOEKS. 

The covering of the roofs of all buildings was pretty thoi"Oughly 
overhauled, repaired and painted. The wall between the Wheel 
House and Machine shop was carried up 2 feet above the roof, the 
window built up in brick-work and the other two openings pro- 
vided with iron doors, the whole completing a fire proof division 
between the buildings. This was done at the instance of the Fire 
TJndei"writei*s who threatened to increase the rate of insurance 
unless their suggestion was complied with. 

A matter deserving of consideration is the lighting of these 
works by gas or electricity. Where there is so much of very dry 
wood- work in buildings of such great' importance, coal oil lamps 
are extremely dangerous. The remarks on this subject of Mr. 
Kearney, the engineer in charge, [vide his report page 6) of 
appendix. I heartily endorse. 

Beyond repairs to roofs as above mentioned very little was done 
to the buildings. Mr. Kearney's report gives all details as to last 
year s work, as well as the requirements for this year. 

I consider it desirable to emphasize that part of his report 
relating to the Breast Wheel and its three pumps and the 3 pumps 
ofNo. 3wheel. This machinery is the first that was used in our 
existing system of water works and consequently has been in 
operation for over 32 years. The name of the manufacturers, 
Wm. Fairbairn & Son, is a guarantee that the design and work- 
manship were the best of their day, and the work the machinery 
has done, justifies the assertion. But there is a limit to the durability 
of even the best machinery with the best of care, and this limit 
has about been reached by the Breast Wheel and six pumps under 
consideration. The wheel is shaky, the radial and diagonal arms 
requiring close attention. The pump, barrels and plungers are 
much worn and the rods require frequent packing. All possible 
attention is given to keep the whole in working order. If they 
last through the coming summer, a new wheel and sets of pumps 
should be substituted next winter, as at that season, on account of 
the diminished water power of the Aqueduct, the change can be 
most advantageously made. 

The contract for a battery of 3 Heine safety boilers of 200 
H. P. each was completed early in the summer. They were tested 
for evaporative efficiency on 26th and 27th September, but did not 



come up to contract requirements. At the request of the contractor 
the Water Committee allowed a second test to be made, after which 
the experts conducting the test, having reported that the desired 
evaporation had been attained, the boilers were accepted. The 
reports on both tests will he found in the appendix. The total 
cost of these boilers has been S13002.91. 

The new Worthington Engine (capacity 10 million Imperial 
gallons) which tirst commenced work in August 1886 was tested 
on 30th and 31st July last and was reported up to contract. The 
report on the test will bo found in the appendix. 

The total quantity of water pumped by water power during the 
year is 3,321,929,000 gallons, with an expenditure of $6287xVo ^ 
shown in schedule No. 13 under head "'Wheel House", making 
$1,893 per million of gallons raised 169 feet or $0.0112 per foot 
high. 

The total quantity pumped by steam power during the same 
time is 1,590,496,000 gallons, with an expenditure of $22068.28 or 
$13,-75 per million gallons raised 169 feet or $0,082 per foot 
high. 

ShedulesNos. 1, 2 and 3 of appendix, show the work done by 
the pumping machinery at the low level pumping works. 

The following table shows the cost of raising one million gal- 
lons 1 foot high by water power and by steam power for the last 
fourteen yeare and the average yearly costs, by each method, for 
that period. 



YEAR. BY WATER. BY STEAM. 



1875 $0.0200 $0,119 

1876 0.0140 0.144 

1877 0.0158 0.080 

1878 0.0106... 0.170 

1879 0.0093 0.119 

1880 :-. 0.0120 0.123 

1881 0.0136 0.121 

1882 0.0118 0.258 

1883 0.0135 0.134 

1884 0.0124 0.211 

1885 0.0102 0.094 

1886 0.0096 0.138 

1887 0.0092 0.117 

1888 0.0112 0.082 

Average of 14 years 0.0124 0.136 
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3rd. WOEK SHOP AT WHEEL HOUSE. 

There was a large amount of work done at this shop and yet 4 and 
6 inch valves had to be purchased outside besides sending out 
many more to be finished. Another lathe is wanted and would 
soon pay for itself. 

The following is a list of new work turned out from this place : 

3138 — J" pneumatic stop valves. 
141_ I" do 

28—1 " do 

685 — J" 2 way branches. 
218— I" 3 do 

180— J" 4 do 

6 — 2 '* stop cocks for iron pipe. 
6— IJ" do 

36855 pieces for air tube couplings. 
77 hydrant watering nozzles. 
11 new hydrant 4" seats. 
105 new hydrant 6" seats. 
1274— ^" nozzles. 
430— I" do 
36—1 ''■ do 
22 — J", steel nozzles drills. 
25— I do 

46 new 4" valves. 
59 do 6" do 
6 do 8" do 
14 do 10** do 
41 do 12" do 
2 meter flanges drilled. 
2 feed pump pistons turned and fitted. 
6 — 1 " meter couplings. 
6— I" do 

30— I" do 

12 — i" elbow meter couplings. 
4 new pipe drilling machines fitted. 

2 steel bolts and nuts turned and fitted. 

3 meter pipe flanged and bored. 

8 bolts and nuts 41^ lbs (L. of A. Bridges). 
13 extra 6" hydrant bottoms. 
2 new 4" valve spindles. 

4 do 6" do 
1 do 10" do 

96 suction valve springs (H. L.E.) 
1 doz. spare hydrant nuts. 
6 leather washers for hydrants. 
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308 new meter pistons turned. 
23 hykrant sockets (extra). 
3 setts new brass tops for hydrants. 
19-4 ;; valve^castings | ^^^^ John McDougall to 



'^ g »» d f be completed. 

Bbpaibs done in Machine Shops. 



*l — 1 '' Union meters. 
•70— f " do 

2 — f " Worthington meters 
23 hydrants. 

1 iron spindle with new screw in collar. 
1 flanging machine. 
2 — 10' valve gates refaced. 
1 american 4*' valve. 
1 key repaired ivalve). 
1—4" valve gate. 

'IJSfd chlfels } St. Gabriel ward. 
21 fire irons. 
Brass castings delivered from foundry during 

the year 15,083Jlbs. 

4th. TAIL RiCE. 

Nothing more was done here than small repairs to fences and 
very slight patching to planking of the bridge at Lower Lachine 
Boad. The wood work of this bridge ought to be renewed this 
year. 

5th. PIPE TBACK AND PUMPING MAINS. 

The expenditure under this head was small, having been merely 
the ordinary oiling of valves and repairs to valve chambers where 
any defect showed. 

It had been proposed to complete the duplicating of the 30 inch 
pumping main, from the Wheel House to St. Antoine sti-eet. 
Pipe for the purpose was bought, but other work proved more 
pressing and this had to be defeiTed. It will be done this year 
and it is also proposed to run a 24 inch main in Centre street from 
the 30 inch at Atwater avenue to Napoleon Boad, there to connect 
with the distributing mains of St. Gabriel ward and Point F 
Charles. This ought to relieve the pumps considerably and i 
ensure to all of the city, south of the canal, a good volnm 
water for fire purposes. 
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6th. EESEEYOIES. 

The high level reservoir requires some of the joints in the 
masonry to be painted. Also the drain pipe, from the overflow 
and bottom sluice valve, should be trapped. There is on it now, 
a reflux valve as well as a ventilating pipe, but it is very doubtful 
if the former closes securely, certainly it is not air tight and in 
that respect is unfit for the pui'pose it was intended to serve, and 
the ventilating pipe does not carry oft' all the foul air. A siphon 
trap on the pipe, below the ventilator, will remedy the defect at 
small expense. 

McTavish street reservoir will need unusually large expenditure 
this year. The principal items are, repairs to joints of front walls 
of reservoir, repairs to dry retaining wall on lower side of Garletoii 
Eoad,back of McGill College,grading in front of new Engine House, 
boiler house, and coal shed, painting windows, fences, etc. 

Measurements have been made in oixier to ascertain as nearly as 
possible the extent of the leakage in the front walls of McTavish 
street reservoir. It was found that with the reservoir full the 
leaks amounted to a little over 34,000 gallons in the 24 hours, and 
with the water drawn down 9 feet it was reduced to less than 4,000 
in the same time. Apparently no damage is being done, but there 
is the waste of water with the probability that if not checked it 
will increase, so that all things considered it seems advisable to 
incui* some considerable expenditure to repair the leaking joints. 



•7th. HIGH LEVEL SEE VICE. 

The contracts let in ISTT for a new pumping apparatus, consist- 
ing of boiler and engine, with the necessary alterations and addi- 
tions to buildings, and new chimney stack were completed in '88. 
The engine which was, according to contract, to pump 2 million 
gallons in 24 hours, was tested on the 29th. and 30th. October last. 
As will be seen by the report of the experts, who made the test, 
the engine was in all respects up to contract. The report may be 
found in the appendix. The engine was at once accepted by the 
water committee. 

Total cost for pumping plant, building and chimney stack 
$37,998.00. 

Schedule No 4 of appendix shows the work of both engines. 
The old condensing Worthington worked up to the middle of 
August, when the new Gilbert engine commenced pumping and 
has done all the work ever since. 

The total quantity of water pumped during the year was 
81,989,000 gallons, number of working hours 3021, number of feet 
the water is raised 213, total cost (see schedule 13) $3,440.89 equal 
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to $41.9*7 per miliion gallons raised, or $0.19^|y per millioD raised 
1 foot. 
The cost of raising 1 million gallons 1 foot high, was : 

In 1876 $0,240 

" 187T 0.253 

" 1878 0.355 

'' 1879 0.283 

'' 1880 0.274 

" 1881.. 0.226 

" 1882 0.256 

" 1883 0.286 

" 1884 0.318 

'' 1885 0.376 

'' 1886 0.250 

'^ 1887 s 0.187 

''1888 , : cO.197 

Average of 13 years 0.269 

As the above figures show that the cost was higher in '38 than 
in '87 and this apparently tells against the new engine, it seems 
right to explain that the extra cost was largely due to higher 
wages, repairs and purchase of oil, tallow, coal, etc., not all used. 
The economy of the new engine will be easily recoguized on 
reference to schedule No. 4 and to the office I'ecord of the 
work of both engines, from which it appears that the old 
engine pumped 47 J millions gallons in 2677 hours with a consump- 
tion of 495,305 lbs of coal, and that the new one pumped 34J mil- 
lion in 344 hours with 123,131 lbs. of coal, or in other words the 
new engine did 41 % of the year's work, in 12 % of the time with 
20 % of the coal. 



8th. PIPE LAYING. 

The total length of cast iron water pipe laid in the city during 
the year 1888 is 67141 feet or a a little over 12J miles, the weight 
of metal being 2225 tons. 

The length of each particular size of pipe laid were as follows, 
viz: 1194 feet of20 inch, 33,757 feet of 1 2 inch, 1652 of 10 inch, 
849 of 8 inch. 27,792 of 6 inch and 1897 of 4 inch. 

The were taken up of old pipe, 400 feet of 8 inch pipe, 3294 feet 
of 6 inch, 575 feet of 4 inch and 2000 feet of useless 6 inch pipe 
were left in the ground, making a total of 6269 feet to deduct from 
the total length of mains in the city. 

There were 182 valves laid, viz : 2 of 20 inches, 43 of 12 inches, 
16 of 10 inch, 9 of 8 inch, 91 of 6 inch and 22 of 4 inch. 



1 64 firo hydrants were put in and 2467 houses were supplied with 
service pipes. 

This work added to what had been done up to the close of 1887 
makes a total of 23,553 lineal feet of 30 inch pipe, 44,603 of 24 
inch, 1,194 of 20 inch, 2,694 of 16 inch, 83,836 of 12 inch, 79,627 
of 10 inch, 7,369 of 8 inch, 244,165 of 6 inch, 350,283 of 4 inch, 
2,095 of 3 inch and 11,531 of smaller mains, mostly lead. Making 
a grand total of (the old pipe taken up, as before mentioned, being 
deducted) 844,681 feet or 161.16 miles of main pipes. 



9th. MAINTENANCE OF DISTEIBUTION PIPES, SBEVICB 
PIPES, HYDEANTS AND PUBLIC FOUNTAINS. 



The work under this head was about the average. Schedule 
No. 6 gives in detail a statement of repairs done to m^ns, service 
pipes, valves, hydrants, etc., cftc. There was an unusual number 
of hydrants found frozen, due in a gi*eat measure to the absence 
of snow, in the early part of the winter of '88 to *89. 

The night inspection for leaks was kept up during the year and 
aided veiy materially in diminishing waste. 



10th. CONSUMPTION OF WATER 



The total quantity of water pumped during the year is 4.912,- 
425,000 or a daily average of 13,422,000 gallons, being an increase 
of 367,000 over the daily average of 1887. Of the above quantily 
67.62 % was pumped by water power and 32.38 % by steam power. 

The purposes for which the water is used are classed as follows : 

GALLONS. 

Metered and charged at meter i^ates (further sub- 
divided under the head " meters ") 486,028,000 

Flooding rinks and slides etc , etc.. 2,566,350 

Fires 4,860,250 

Watering streets 45,619,400 

Public fountains 24 462.000 

Fountains and latrines on whai'ves 12,178,000 

Lubricating steps of turbines 7,353,000 

Domestic purposes and engines paying by horse 
power, being that paid for at rates based on 
rental and special rates and including waste 4,329,358,000 

Total J. 4,912,425,000 

/ 
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11th. GENERAL EEMAEKS ON THE DISTEIBUTION 

MAINS AND FIRE SERYICB. 

Tho chief improvements effected in this branch of the service 
during the past year, were the laying of twelve inch main in Craig 
street throughout its entire length, to replace the old 8 inch main 
of the western part and the 6 inch of the eastern part of this street. 
The old hydrants were replaced by new ones, generally a two 
nozzle and a five nozzle hydrant alternately. St. Antoine street 
from Dominion street to Mountain was also laid with a 12 inch 
main and proper distribution of hydrants was made along its line. 
A 12 inch main was ordered to be laid the whole length of St. 
Catherine street and that part of it between Amherst and Panot 
streets was completed. St. Denis street from Sherbrooke street 
to Mt. Royal avenue was also laid with a 12 inch pipe, also Descry 
and Fullum streets, and Papineau Road from Sherbrooke street to 
Rachel. 

The foregoing are some of the principal improvements^ carried 
out, but in St. Jean Bpte ward 6 inch mains were laid wherever 
the Road Department made sewers (except in Rachel street which 
is a 12 inch) and in other parts of the city 10 and 6 inch mains 
were laid. 

These large mains, especially such as that of St. Catherine street, 
when completed, and of Craig street when supplemented by the 
completion of that of St. Antoine, will do much towards strengthen- 
ing the supply for fire purposes in many localities where the mains 
are too small to carry the requisite volume of water for any con- 
siderable distance and deliver it from the hydrants, without undue 
loss of head. 

A line of pipe exclusively for fire service was laid from in front 
of the Engine House atMcTavish street to Sherbrooke street, along 
Sherbrooke to Peel, down Peel and Windsor to St. James and east- 
ward on St. James as far as opposite the St. Joseph Asylum. That 
part of this main which is in McTavish street is 20 inches in 
in diameter and the rest 12 inches, the whole fed from the Peel 
street reservoir or directly from the pumps at McTavish reservoir. 
The hydrants along the route ai-e 5 nozzle. The pressure near the 
Windsor Hotel is 132 lbs., and at St. James street 187 lbs. to the 
square inch. This fire service line is the first part of a scheme 
suggested by Mr. Keefer. It protects the valuable new Ry. sta- 
tions of the Grand Trunk and Canadian Pacific Railways, the 
Windsor Hotel and several churches in tho vicinity. 

For the current year, some of the improvements in contempla- 
tion are tapping the rising mains at Centre street and at St. Ar 
toine street. (This was mentioned under the heading 5 " Pumpin 
mains.") William street 6 inch main which is in very bad cond 
tion is to be replaced by a 12 inch. St. Antoine str* ha^ 
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a 12 inch throughout (paxt of it was laid last year). St. Catherine 
street, ditto. A ID inch is to be laid from St. Paul street, down 
St. Sulpice and along Commissionere and Common to St. Peter. 
At present the supply for fire purposes here is quite insufficient. 
'J he distribution in St. Jean Baptiste ward must also keep pace 
with the laying of sewers. 

12th. METEES AND HOUSE IlSrSPECTIOlSr. 

The number of meters in use at the end of the year was 632 
including those at Wheel House. This in an addition of 38 to the 
number in use in 'tt7. The city owns 38 of those in use and the 
others 38 belong to private individuals or business firms. 

There were 93 new places metered and 55 meters which had 
been in use were discontinued. There were 184 changes of meters 
made, some being out of oi-der, and for various reasons. Therc 
were 14 meters damaged by frost and fire. Three of these were 
totally destroyed, two of them belonging to the city. 

The Department purchased during the year 41 meters, viz : VI 
Crowns, 5 Gems, 18 Empires and 1 Sporton, at a cost of $2,839.03 
as shown on schedule 13 in appendix. The appropriation for new 
meters having become exhausted early in the year, persons re- 
quiring meters had to purchase for themselves. 

There were lU meters at the Harbour latrines and drinking 
fountains, where over 12 million gallons of water were used. An 
increase of 4 million over the consumption of 87. The oily sup- 
plies this water to the Harbour without charge. 

There were 5 meters at the Low Level Pumping works, 3 to 
measure the water used at steps of turbines and 2 for feed water, 
to boilers. 

The water sold by meter last year and the previous year was 
as follows : 

Millions of gallons. 



Eailways (including City Passenger) 

Factories and engines \ 

Elevators (exclusive of those of Eys and hotels) . 

Breweries 

Hotels 

Schools, convents and colleges 

Hospitals and homes 

Churches and organs 

Miscellaneous, as photographers, livery stables, 
skating rinks, horse exchange, restaurants, 
dyers. Florists, etc 

Outside municipalities 



Totals 



in 1887. 
152,86 
97.76 
82.07 
23.62 
33 40 

15.97 
62. 
3.89 



16.95 
35.63 

468.97 



in 1888. 

150.66 
9754 

103.55 

23.52 

38.20 

15.88 

9.53 

5.35 



19.42 
2239 

486.04 
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showing ail increase of 3.64 % in '88 over '87. This is not HQch an 
increase as the two previous years showed. 1887 was 20 % over 
'86 and '86 25 % over '85. The diminution in the i-ate of increase 
may to some extent he attributed to the fact that the Department 
is restricted in the purchase of meters and that when people have 
to supply their own, the cost discourages them. 



Comparison of Mbtbr Bates with Kates based on 

Assessed Bbntal. 

Gallons. 

The total quantity of water pumped in 1888 is 4,912.425,000 

That bringing no direct revenue such as watering 

strs. fires, fountains, etc 97,039.000 

The difference is that from which revenue is deriv- 
ed, viz 4,815,386.000 

That charged for by meter is 486.028,000 

Balance, being that charged for at rates baiied on 

rental and special rates and including waste 4.329,358,000 

The revenue from water in 1888 was. .. 8591,873.00 
That from metered water including rent 

of meters was 73,498.00 



Balance being revenue from rates based 

on rental and sundry special charges... 518,375.00 

Total water from which revenue is de- 
rived 4,815,386.000 

Bevenue from same 591,873.00 

being at the rate of 12 J cents per 1000 gallons. 

Total water sold at rates ba^d on rental gall. 4,329,350,000 

Total revenue ft-om same $518,375 00 

being at the rate of 12 cents per 1000 gallons. 

Total water sold at meter rates gall. 486,028,000 

Total revenue from same a. 8 73,498 00 

being at the i-ate of r5yjj cents per 1000 gallons. 
The number of prosecutions for violation of the by-law re 
to meters was 3. 

The monthly inspection and reading of all meters in i 
been kept as usual. 
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HOUSE SEEVICE mSPECTIOK 

This inspection has been kept up throughout the year, for which 
purpose the city is divided into five districts, each of which has 
one inspector. A good deal has been accomplished in the way of 
stopping waste, but much more remains to be done in that line 
and the strictest attention on the part of those entrusted with 
that duty is absolutely necessary to induce water tenants to kep 
their fixtures in proper repairs. Last year's inspection discovered 
and stopped waste from defective fittings as enumerated below : 

Bib cocks out of repairs 2,677 

Ball do do 1,325 

Water pipes do 957 

Closet cocks and valves out of repairs 399 

Basin cocks out of repairs 176 

Urinal cocks do 117 

Water closet fixtures do 54 

Stopcocks do 41 

Bibcocks found open 114 

Water closet handles tied up 40 

The estimated average waste per hour from the abovo named 
sources was 13 gallons. Besides these the inspectors found 53 taps 
left open to prevent freezing, wasting an average of 36 gallons per 
hour each, 100 taps open to flush drains wasting about 50 gallons 
each, 169 cases of using water illegally, 1 using hydrant without 
permit. In all cases the waste was stopped very soon after dis- 
covering. There were 1029 notices issued 715 in English and 314 
in French. The number of prosecutions was 155. 

13th. ADMIlSriSTEATION. 

Schedule No. 12 in the appendix show the cost of administra- 
tion for the year in detail. The total amount is $91,713.63. 

Before closing this report it is my sad duty to record the 
lamented death of Mr. Louis Lesage, for 33 years superintendent 
of the Montreal Water Works. His demise occurred on the 9th 
January 1889, after a protracted illness. 

I have the honor to be 

Gentlemen, 

Your obedient servant, 

B. D. McCOlSTNELL, : 

Supt. M. W. W. 
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PUMPING WORKS, January 17th, 1889. 

H, D. MoCONNELL. Esq., 

Assistant Superintendent Water Works, 

Ukau Seh, 

My report for tho year ending the 3l8t December 1888 is here- 
with respectfully submitted. 

No 1 WHEEL HOUSE 

Only a portion of the repairs recommended in my last year's re- 
port was carried out, consisting of the renewing of a section of the 
l^allery floor* some slight repairs to the sheet iron roof, and the 
painting of the same. Tho painting of the doors, windows and 
double windows, was not done. This should be attended to as 
Koon as possible to prevent the wood work from rotting, and the 
north door and frame should be entirely renewed. This done and 
the building will be in good order. 

Nos. 2, 3 & 4 WHEEL HOUSE 

The repairs to this building also consist of the renewing of a 
portion of the flooring, the patching of the sheet iron roof, and 
painting of the same. The south end gable wall was raised above 
the roof and the large window between the machine shop and this 
building bricked up, the wooden doors and frames between the 
same were removed and replaced by iron ones, &t the request of 
the underwriters. 

The doors, windows and double windows, of this building should 
also be painted, and the head race platforms should be renewed. 

WORK SHOP 

The sheet iron roof of this building was entirely renewed, which 
was all the repairs found necessary. It is at present in good 
order. 

One lathe six foot bed by twenty inch swing was added to the 
shop tools and was found very serviceable. In view of the large 
amount of work projected for pipe laying this year another lathe 



six foot bed by thirty inch swing coald be used with advauta^e 
and profit. The shafting mortice bevelled driving wheel shoald be 
dnplicated-and kept on hand ready to replace the present one when 
it gives out which may be looked for early in the year. A new 
set of pipe and machine dies are necessary. 

BRASS FOUNDEY 

The roof of this bailding was patched and painted. That portion 
of the chimney above the roof requires repairing. This shop could 
not meet all tiie requirement of the Department, a portion of the 
castings had to be given out. iliis ia likely to occur again this 
year, as much willM required. I am of opinion that it is more 
profitable to do this, then to increase the plant. 

THE DWELLINGS 

The repairs recommended to these baildings in my last year's 
report were not carried out, the roof only being painted. The 
whole outside wood work generally, windows and double windows 
should be painted. The kitchens of two of the dwellings should 
have a wooden sheeting 3 feet 6'^ high, the plaster from the sur- 
base up that height being in a tumble down condition. 

These repairs should be attended to as early as possible in the 
spring. 

Nos. 1 & 2 ENGESTE HOUSE 

This building is in very good order, all that is necessary is the 
renewing of a portion of the basement platform ; a section of the 
sheet iron roof was renewed and the whole painted. 

THE BOILER HOUSE 

That portion of the boiler house in which the Heney Boilers are 
placed, underwent considerable repairs, much patching was done 
to the ceiling. The removing of the old boilers, made necessary 
the closing up of many doors in the brick gable wall between the 
engine and boiler house, and the cutting away of a portion of the 
stone wall at the back of the new boilers in oixier to admit of a 
passage behind them. 

An iron staira with a platform landing and hand railing w* 
found necessary in. order to facilitate a convenient passage fr 
the engine room to the boiler room. A new cement floor of 
Baccerini type was laid by that gentleman, it presents a very c 
appearance but shows signs of rapid wearing. / 
turning table and coal dumping slides was plar 
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room which greatly and cheaply facilitate the handling of coal to 
these boilers. The outside demolished portion of the tramway 
covering palled down to admit of the removing of the old boilens 
and the biinging in of the new was replaced in an improved and 
substantial manner. The walls and ceilings were white washed, 
the whole presents a very nice appearance. The brick floor in 
fVont of the other boilere is very much worn out and should be 
renewed which is all the repaii'S at present necessary. The roof 
was also painted. 



No. 3 ENGINE HOI] SB. 

A cement floor of the same type before mentioned was laid in 
the basement of this building which is a great improvement on 
the old wooden one, removing entirely the heavy offensive smell 
that was so very disagreable. The roof was also painted. Present 
appearances are that this building will not require any repaire 
during the year. 

THE COAL SHED. 

The painting of this building recommended in my last year's 
report, was not carried out. It should be painted this year in 
order to preserve it from the weather. 

THE GROUNDS. 

The grounds received only the ordinary attention and are at 
present in good order. The waste weir covering, immediately in 
front of the work shop, should be renewed as eai'ly as possible in 
the spring, it required constant patching during the year to keep 
it in a passable condition. 

No. 1 TUEBINE WHEEL. 

At the time of writing this wheel is in good order and working 
well. The large spun wheel on the counter shaft was furnished 
with a new sett of wooden cogs and one of the pump valves re- 
moved and replaced. Unless something unforseen occurs it will 
not require much repairs during the year. 

No. 2 WHEEL. 

This wheel worked well, the repairs being slight but general. So 
old and infirm is this wheel and its connectiouH that considerable 
repairs may be looked for at any time. 



No. 3 WHEEL. 

The trouble experienced with this wheel during the year, which 
was considerable, was the f^eqaent packing of the pumps made 
necessary by their much worn condition. Like No. 2 its parts 
are so old and worn that repairs are constantly looked for. 

No. 4 WHEEL. 

This wheel required only the ordinary keeping up the pumps, 
and connections are in fair condition with the exception of a slight 
perceptible leak by the pump pistons. The reflux valve will re- 
quire some little attention it will be attended to the first favorable 
opportunity. The scroll or sluice of the water wheel in the wheel 
pit will require some slight repairs. 

No 1 OR NEW WOETHINGTON ENGINE. 

This engine is now doing all the pumping by steam and working 
well with the exception of an occasional heavy pounding of the 
pump valves and striking of the heads. This valve pounding is 
very disagi*eable and the striking of the heads may result in the 
breaking of a piston ring, in fact one has been broken, I believe, 
from this same cause while the engine was being run by the 
\Vorthington representatives, which they removed and replaced. 
It would be very annoying and expensive to have a repetition of 
this. 

I would suggest that the Worthington Company be called upon 
to work the engine six consecutive days and nights without stopp- 
ing and without alteration to slide valves, cut-otf valves, motion or 
other parts and that the engine be required to work smoothly with- 
out noise or jar, should stoppage or alteration be found necessary 
to any part or parts, excepting the several ^lobe valves controlling 
the engine, the run to be commenced over again and repeated until 
the six days run is obtained under the condition stipulated. The 
City giving the engine an independent main to work on in order 
that it may be relieved from the pulsations of the water discharged 
into the mains from the other pumps of the works. 

No 3 ENGINE or OLD WORTHINGTON ENGINE. 

This engine worked well during the year and is at tim*^ ^^ 
writing undergoing a temporary over-hauling in order thi 
may be in as good a condition as possible for the winter pu; 
season. This work would have been carried out earlier had 
allowed to use the new engine during the summer months 
work being at present in progress I cannot gi" ^lec 



ment of the parts repaired or replaced, all that will be done will 
be of a temporary nature believing that it is better to leave the 
thorough refitting of the high pressure pistons until next summer 
when the engine should also be painted and varnished. 

No 1 BATTERY or HEINEY BOILEES. 

This battery of boilers commenced working for the first time 
on the 18th of June and give no trouble since. Two of them are 
found sufficient to furnish steam for the new engine working full 
speed leaving one boiler spare in readiness to be put into service 
should its service be suddenly required. The safety valves were 
furnished with steam up take galvanized iron pipe and the neces- 
sary fianges for connecting them to their places. The battery is 
at present in good order. The grate bars show signs of early 
wearing out. 

The high steam carried on these boilers 110 lbs. being 30 lbs. 
greater than the City water pressure, makes feeding them by City 
pressure impracticable, should the feed pump become deranged the 
engine would have to be stopped, the steam pressure in the boilers 
lowered to 70 lbs. in order that the boilers could be fed from the 
city pressure and the engine remain stopped until the feed pump 
was repaired. In view of this situation I would recommend that 
another boiler feed pump be added to the service which would 
remove all possibility of the above mentioned trouble and leave 
the whole boiler feed arrangment in a good working condition. 

No. 2 BATTEEY OF BOILERS. 

This battery worked very satisfactorily during the year and is 
not likely to incur any expense during the ensuing year. 

No. 3 BATTERY. 

This battery also worked very well. A portion of one of the 
brick flues tumbled in I had It temporarily repaired by covering 
the damaged part with a sheet iron plate. This flue should be pio- 
perly repaired after the winter pumping season is over. 

THE PORTABLE STEAM PUMP & BOILER. 

This pump and boiler is in good condition ready for service. 

I would call your special attention to the urgent necessity for 
furnishing the works with gas. The use of coal oil for lighting 
when gas is obtainable ought not to be continued. Many are the 
dangers arising from the use of the former that are obviated by 
using the latter. 



I woakl here take occasion to remind joa that the walls of the 
interior of the whole works being sheeted with wood are very 
ignitible. This condition of things being forced no doabt on the 
management hy a desire to economize in the first cost I am of 
oflinion that if there are any buildings that ought to be made 
secure from fire it is the buildings of the City Water Works. 

I would also call your attention to the telephone service which 
has given so much trouble between your office and the works. 
When the telephone representatives are appealed to. they lay the 
blame on the line, and those in charge of the line blame the instru- 
ment, between the two we are left with a miserable service 

I would suggest that this station be connected with the central, 
this would give us a double means of reaching you and possibly 
remove the whole trouble. 

I would also ask that an extension bell be placed in the engine 
room in order that we may be better able to hear your calls. 

The whole respectfully submitted, 

I remain your obedient servant, 

D. KEARNEY, Enqr. 

P. W. W. 



WATEB WOEKS SHOP, Januaiy 1888. 
B. D. MoCONNEfjL, Esq., 

Assistant-Superintendent Water Works. 
Dear Sir, 

1 respectfully submit the improvements, and repairs done to 
Main pipes. Stop Valves, Hydrants, &c., daring the year ending 
December 1888. Also some improvements required to same, 
through several streets of the City, which are as follows: 

EEPAIES TO MAESr PffBS AND VALVES. 

There have been Iwentynseven breaks on main pipes. Seventy- 
one joints were found blown out, making a total of ninety-eight 
leaks repaired on said main pipes. Twelve spindles and thirteen 
valves were renewed. 

Schedule No. 6 shows the sizes and number of pipes and valves 
repaired & c. 

The stop-valves in the following named streets will have to be 
renewed. 

Water and Brock 1 — 6" 

Common and Prince 1 — 6" 

Canning south Side, Notre Dame 1 — 6" 

Logan, east of Visitation , 1—4" 

St. Therese and St. Vincent 1 — i'' 

Belmont and Beaver Hall Hill 1 — 6" 

Sherbrooke west of St. Lawrence 1 — 10" 

Dorchester west side of St. Urbain 1 — 10" 

Dorchester west and east side of St. Denis 2 — 10" 

Dorchester east side of Amherst 1 — 10" 

Schedule No. 9 shows the improvements done to main pipes, 
which are considerable and important. The main water pipes on 
the following named streets should be enlarged, as the pressure of 
water and size of pipes are now inadequate to the size and impor- 
tance of the buildings on those streets. It will not be possible to 
lay the pipes required this year in all those streets, but they should 
be laid as soon as possible. 12" main pipes should be laid in Onta- 
rio St from Delorimier Avenue through Ontario, Berthelet, Burn- 
side lo Stanley Street connecting to all intersecting streets. 



Amheret Street jVom Craig to Baohel, conDecting to all intersect- 
ing streets aod to the 30" main at Sherbi-ooke Street. 

Soy Street, from Amherat St. to St. Lawrence Main Street. 

Doi'cheater Street, fi-om end of 12" main at Fort St. to new pro- 
jected 30" main at Atwater Avenue or odo of the 24" muns now 
in said Atwater Avenae, Lafontaino from Delorimier Avenue 24" 
main, to Yisitatioo St. 6" maio. 

Folium St. from Ontario St 24" pipe to about five hundred feet 
from Amity Street. 

St Denis from Craig to Sherbrooke, if the street ie to be permsr 
nently paved. 

Sherbrooke from St. Denis to Union Avenue before it be perma- 
nentlj paved. 

10" Mains should be laid on the following Stroete : 

Lagaucheti6re, from St. Denis to Fapioeau Boad. 

Cuthcart from Phillips Place 16" main to Mansfield St. 4" main 
connecting to the 12" pipe in McGUl College Avenue. 

Bagg Street from St. Lawrence 10" pipe, running through Bagg, 
Piince Arthur, down University to Sherbrooke, whore it should 
connect to 30" and 12" mains. 

Six inch Pipes should be laid in the following streets: 

Poupart, from Logan to St Roch. 

Mignonne, from Poupart to Dufresne. 

Parthenais, from Ontario to Notre Dame. 

Sherbrooke, from Montcalm to Paplneau. 

Montcalm, from end of pipe, to Sherbrooke St., 6 main. 

St. Pierre Lane from end of pipe, to Sherbrooke, 6" main. 

Panet, from end of pipe south of, to Sherbrooke, 6" main. 

Plessie, from end of pipe south of, to Sherbrooke, 6" main. 

Maisonneuve, from end of pipe south of, to Sherbrooke, 6" main, 

Dubord from St. Denis, 10" main to Campeau i" pipe. This 
pipe should be laid this year. 

Grey Nun, from William to Common. 

Bichmond from St. Antoine to St. .Tames 10" main. 

Coursol Street, from Fulford to limits. 

Colborne, from William to Wellington. 

The main water pipes in the foUoiring named streets, with dead 
ends, should be extended and connected aa foUowe ; 

Adolphus 4" to LagauiL^hetiSre 6" main. 

Lagauohetidre east of Papimaau 3q. to Paptnesa.£HU" pipe. 

Papineau Square i" main west side to Papineaa 9|B|L pipi- 

LeRoyer from end of 4'' to Jacq^uea-Cartier SijuaM* " «do, 4" 
pipe. 

St. Pamille from end of 6" main^^ine Avenue,! 

Donegani 4" to Bisaon St., 4" 

Dnpi^ Lane 10" to St. Maunr 

Duko St. 4" to William at., 
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St. Luke St. from end of 6" to St. Mark, St., 6'* main. 
Baile St. 4" to Fort St., 6" main. 

Chatham St., 4" from Payette to William St. 10" main. 
VersailleR St. 6" to St. James St.,4" or 10 main. 
Basin 4" West of Seigneurs to Seigneura 4" or 10" main. 
Basin 4" West of Eichmond, to Eichmond 10" main. 

HYDEANT EBP AIRS, &o. 

Schedule No. 6 shows the number of breaks and the nature of 
repairs and improvements done to the hydrants. 

The number of hydrants reported frozen was four hundred and 
and forty-eight, three thousand one hundred and sixty-eight times, 
which is a great increase on previous winter, when they were 
reported frozen only one thousand and fifty times. This is due to 
the severity of last winter, and to the fact that there was a long 
spell of cold weather, before any snow covered the ground, which 
caused the earth to freeze lower than the bottom of the hydrants. 
In some parts the earth was frozen eight feet deep. I am veiy 
happy to say that for the last twelve years, the hydrants were 
always found in good order at fii'es, which shows that the inspectors 
done their duty to perfection. 

Two nozzle hydrants chould be put in the following streets : 

Coraer Ontario and St. Elizabeth. 

St. Christophe, above Ontario. 

Comer Ontario and Shaw. 

Corner Shaw and Nonancourt. 

Chausse above Sherbrooke. 

Papineau Eoad and Logan. 

St. Luke and Atwater Avenue. 

Shaw above Ontario. 

Gain above Ontario, 

Poupart between Mignonne and Logan. 

Iberville between Mignonne and Logan. 

Bourgeois below Wellington. 

ChaiTon and Edinburg. 

Paris and Fortune. 

Edinburg, corner Liverpool. 

Wellington and Liverpool. 

Crescent and Burnside. 

Bishop and Burnside. 

Hibernian, corner Eozel. 

Hibernian, coraer Knox. 

Eyde, corner Napoleon Eoad. 

Grand Trunk and Island. 

MuUins and Eichmond. 

Centre and St. Andrew. 
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Napoleon and St. Charles. 
St. Catherine and St. Michel. 
Enshbrook Street midway. 

Five nozzle now freezing hydrants. Montreal Water Works 
Patterns shoaid be put in the following streets. 

Notre Dame and Gale. 

Notre Dame and St. Michel. 

Notre Dame and Frontenac. 

Notre Dame and Parthenais. 

Notre Dame and Shaw. 

Notre Dame and McGill. 

Notre Dame and Cbaboillez. 

Notre Dame and Murray. 

St. James and Inspector. 

Delorimier Avenue and Mignonne. 

Deloriraier Avenue and Lafontaine. 

Dorchester and Papineau Boad. 

Dorchester and Maisonneuve. 

Dorchester and Visitation. 

Dorchester and St. Andr^. 

Dorchester and German. 

Dorchester and St. Urbain. 

Dorchester, west of Alexander. 

Dorchester and Union Avenue. 

Dorchester and Mountain. 

Dorchester and Guy. 

Dorchester and Seigneurs. ^ 

Mountain and Osborne. 

Mountain and St. James. 

St. Eadegonde and Latour on 16'' main. 

Lagaucheti^re and Eadegonde on 16" main. 

St James and Guy. 

St. James and St. Martin. 

Eichmond opp. St. Joseph's Church. 

St. Catherine and Drummond. 

St. Catherine and Bishop. 

St. Catherine and Atwater Av. 

St. Catherine and St. Mark. 

Wellington and Etienne. 

Wellington and Mullins. 

Wellington and Bourgeois. 

Wellington and Napoleon Eoad. 

Sherbrooke and St. Denis. 

Sherbrooke and Cadieux. 

Sherbrooke and St. Urbain. 

Sherbrooke and Park Ave. 
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The position of the followiog hydrants will have to be changed 
they are now much exposed and freeze every day in cold weather : 
St Dizier and St, Paal, 5 noz. on 12" main. 
LeRoyer and St. Sulpice, 5 noz. on 24" main 
St. Fran9oi8-Xavior and St. Paul, 4 noz. on 10" main. 

EEPAIES TO SEEYICfiS. 

Schedule No. 6, shows the repairs done to service pipes i*s can 
be seen in said schedule. 163 services were found broken in drain 
cuts. The drain crossing over pipes, when made lower tha n said 
pipes, are the cause of nearly all the breaks we find on our mains 
or service pipes. 

They also cause most of our blind leaks which gi ve the depart- 
ment so much trouble. Those blind leaks cannot be traced in day 
time ; but, only in the silence of the night. Two hundred and 
eighty leaks were discovered and repaired last year, but there is 
yet a good many left, and the night examination will have to be 
continued until all the leaks are repaired. 

Great inconvenience is caused to the department when a street or 
sidewalk is permanently paved without due notification. Therefore 
I humbly suggest that the department be notified twelve months 
before any such paving is made to give time to ascertain if all our 
pipes are in good order and lay new ones when required. 

EEPAIES TO FOUNTAIlSrS, Etc. 

New drinking taps ana horse troughs were put in the following 
streets : 

St. Lawrence and St. Jean Baptiste Square. 

Inspector and William Street. 

William and McGord. 

St. Patrick and Napoleon. 

The drinking tap and trough at the corner of Papineau Eoad 
was removed to the corner of DoLorimier Ave. 

Three drinking taps were put in Fletcher's field, and a hydrant 
for watering purposes. 

Drinking taps and horse troughs should be put in the following 
places : 

Corner Eachel and Papineau Eoad. 

St. Denis and Mount Eoyal Ave. 

Notre Dame and City Limits east. 

Park Ave , opp. St. Jean Baptiste Street. 

The horse trough at Chaboillez Sq. should be altered and a 
drinking tap stand added to it. 

The stone drinking tap and trough, at corner Sherbrooke and 
Stanley should be removed to opposite the McGill College Grounds, 
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The trough at the corQer of St Thomas and Ottawa Streets 
wants a new drinking stand and fender posts. 

The horse trough and drinking tap at the corner of Champlain 
and Ontario Streets should be removed and put opposite the woUen 
mills on Ontario Street. As it is now the sui*face water falling 
from it, runs into Mr. Lapointe's cellar and causes more or less 
damages to his house. 

The fountains and troughs should be all painted this year. They 
have not been painted since four years and they look very bad- 

New jets will have to be provided for Victoria Square fountain. 
The sides of this fountain will have to be taken down and replaced 
in concrete. This should not be done if it is to be moved as 
proposed. 

The fountains and basins in all the. squares will require the 
usual repairs. 

It would be a good plan to pave around the troughs to keep the 
horses from cutting holes which keep full of water, and cause a 
grave nuisance to pedestrians. 

The men under my charge have given general satisfactiou. 

I feel very much obliged to you for the good help and advice you 
have given me in the performance of my duties. I pray and hope 
that you will be rewaixled for your noble efforts and the ability 
you have showa in the performance of the great duties imposed on 
you by the sickness and demise of the regretted Mr. Lesage. 

Eespectfully submitted, 

Your Obedient Sei-vant, 

CHAS. LAGAC^, 

Foreman, 
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MoTAVISH STREET RESERVOIR. 

Februaey Ist 1889. 

B. D. MoCONNBLL, Esqb.. 

Asst Supt. M. W. TF., 
Sir, 

I respectfully beg to submit my annual report on performance 
of wort, conditions and requirements at McTavish and High 
Level Reservoirs. 

THE WORTHINGTON ENGINE. 

The Worthington engine which has been doing the pumping on 
the high level service for the past 13 years, has been replaced by 
a larger engine, it being too small to keep up the supply, which 
has so greatly increased during the past few years, and with the 
exception of a few light repairs is in good order and ready for duty 
at any moment. 

THE NEW GILBERT ENGINE. 

The new Gilbert engine was started on the 15th August and has 
given entire satisfaction, working up to his full capacity and has 
given no trouble whatever since it started : it is a condensing three 
cylinder engine, one high and two low pressure cylinders. 

THE BOILERS. 

The old boiler has been taken out and condemned by the boiler 
Inspector. 

The new boiler which is of locomotive structure was put in use 
on March 25th, and has worked ever since with all satisfaction. 

THE OLD ENGINE ROOM. 

Is in the same condition as last year, the ceiling wants white- 
washing and the walls and woodwork varnishing. 

THE NEW ENGINE ROOM. 

In the new engine room is wanted a pair of travelling cranes, 
the beams to carrying them are already placed, also two pairs of 
tackles one of chain and one of rope ; a new oil-cloth for floor, and 
is badly in need of porches for winter protection, and one or two 
cupboards- The walls of this building had to undergo consider- 
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able repair lastsmnmer, the bricks having drawn the moisture from 
a defective roof and decayed. The i*oof was covered over a 
new with felt and tar. The inside of the building was lined a 
new with hand wood boards which were oiled and varnished. A 
new floor was put down and heating coils in the basement to 
prevent feed and other pipes from freezing. 

THE BOILER HOUSE. 

Is in good order, it requires a new floor of flags or asphalt, 
there has been none laid there yet, except a few flagstones that 
were removed from the old boiler room, this house also wants two 
new porches. 

THE COAL SHED. 

A portion of the wall of this shed having sprung with the frost, 
will require to be stayed up, some of the roof will require tarring 
as it is leaking. 

THE CHIMNEY. 

Which was built for three boilera would require a sheet iron 
lining on the inside to the depth of about eight feet tapering to 
the top to improve the draught as it is too large for one boiler. 
Also a new cast iron door for base of chimney. 

THE DWELLING HOUSE. 

A new set of heating pipes will be required as the present one 
is eaten through with rust and leaking. A ventilator in bath room 
is very badly needed. The cornices of all the buildings to be 
painted and some broken Rlates on the roof to be I'eplaced. The 
double windows and blinds to be painted. 

McTAVISH STREET RESERVOIR. 

Has been kept full during the year ; the old portion of the 
reservoir requires repair, the entire front wall and centre wall is 
in a very leaky condition especially near the surface of water 
where the ice took the cement out of the joints. 

The front slope on Carleton avenue wants a slight repair also. 

: HE VALVE HOUSE. 

Wants new flooring over the wells, the old ones are decayed ai 
very dangerous, those boards have been in use over 30 years. T 
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roof and ceiling, windows and doors want painting. There is a 
leakage from the well in the valve house into the dry well or 
waste water passage. The platform in the bottom of the tunnel is 
decayed and wants renewing. The waste water passage from 
Eeservoir through McGill College grounds to University street 
requires to be trapped as there is a most disagreable smell arising in 
the valve house fiom the sewers, it is dangerous to go into the 
tunnel with foul gas ; this could be i emedied at a small expense. 

THE GEOUNDS. 

Were kept in good condition last summer, the grass cut and 
cleaned. We will require a set of new seats on the bank grounds. 

A wire fence at north side of reservoir on Carleton avenue would 
be of great benefit to keep people off the grass slopes. 

The stone wall back of McGill College forming south and north 
east side of Carleton avenue will want to be seen to, a part of it 
has fallen into the McGill College grounds. 

THE SCALE HOUSE. 

Wants some repair to the brick work, also a new rough floor ; 
the scales to be overhauled and inspected. 

THE FENCING. 

The wood fencing all around reservoir will require straighten- 
ing and to be painted. 

THE FLAGMAST 

Will require a coat of paint. 

THE HIGH LEVEL EESEEYOIR. 

The walls will require grouting and cementing as there is a 
leakage showing therefrom. The flooring was renewed last sum- 
mer, the old one being decayed. The waste water passage to Peel 
street sewer wants trapping ; there is a reflux valve on drain pipe, 
but it is not air tight and the foul air coming from sewer prevents 
the ice from forming in front of wasce water opening in the reser- 
voir. The drains from high level reservoir to Peel street shows a 
defect and should be repaired. 

It is recommendable to get another new boiler in case anythin.g 
should happen the present one, now that the high level is on St. 
Jean Baptiste ward, and on the city as far dowu as Grand Trunk 
Eailway station when required for fire, we would be in a bad posi- 
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tion if anything went wrong with oar hoiler and not have one to 
fall back on. 

It would also be recommendable to continue the 20'* pipe which 
is part laid on McTavish street to high level reservoir, as the 
present one which is 12" seems too small for the pumping capacity 
of the new engine as it raises the pressure on gange fnlly 25 lbs 
more than formerly. 

Also I would recommend the adding of a small oscillating water 
engine to onr works with a small fan to blow the tire in getting 
up steam in ease we may want to start the engine in the event 
of a large fire, onr present way takes two hours, the exhaust water 
could be let in the suction pipe of the other engine thus avoiding 
the loss of any water. 

We are much in need of an ash pit^ there could be one made 
in the bank at the end of coal shed at a small expense. 

A street lamp is require outside the engine house as there are 
three steps on sidewalk and is very dangerous, three or four parties 
have been hurt there ; this was reported several times already. 

We have used Welsh coal for the last two years ; this coal gives 
a high duty work, but 1 find it has been very injurious to the old 
boiler which has been taken out 1 found the riveted or beaded 
ends of the tuben burned off, also some fire cracks in the sheets 
and the sheets considerably honeycombed ; this destruction dit not 
appear previous to using the Welsh coal ; it is also very destruc- 
tive on the grate bars we are now using. We have to use one 
third American coal with the Welsh and have to keep the bars 
covered with American to prevent the Welsh coal from melting 
them down. We therefore are unable to get the same amount of 
work out of Welsh coal as if we could lay it next the bars, and 
with our present furnace cannot run more than four hours without 
cleaning ; when we can run twelve hours with the American coal. 
I therefore recommend the use of all American coal and stop the 
Welsh altogether. 

The whole respectfully submitted. 

I have the honor to be. Sir, 

Your obedient servant, 

JAMES COLEMAN. 
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The following will be required for the ensuing year : 

400 tons American coal. 
7 cords Beech fire wood. 
75 lbs Eareka rubber card packing. 
50 lbs 1 inch square, plat. Plumbago ])acking. 

1 doz. Gau^o glasses for boiler. 

2 doz. Eubber washers for ^auge glasses. 

2 yds. Bubber cloth for making joints. 
25 lbs Asbestos card board for joints. 

3 Tube cleaners. 

2 Screw wrenches. 

1 Pipe do 
30 lbs Brass wire pump springs. 
100 Eubber valves for pumps. 
10 lbs Plumbago powder. 
10 lbs Bed lead for making joints. 

6 doz Mudport rubber washers. 

1 gross Iron washers. 

2 doz. Bubber washers for oil cups. 
6 balls Asbestos coi*d. 

6 balls Cotton wick 
1 doz. Small mops for oiling engine. 
10 yds. Asbestos tape 1 inch wide for joints. 
400 lbs Cotton waste. 

4 brls. Valvoline. 
50 lbs White lead. 

5 gals. Paint oil. 

1 brl. Coal oil for cleaning engine. 

2 brl. Boiler compound. 

4 quires Emery cloth No. P. 

J doz. Piles. 

2 gals. Turpentine. 
10 lbs Copper wire for valve guards. 
60 yds. Cotton to put over covering on steam pipcH 
300 Pire bricks. 

2 bags Pire clay. 

1 set Grate bars. 

1 set Taps and dies for gas pipes. 

1 Pipe cutter. 

1 Gas tongs. 

1 Pipe vice 

1 set Drills (different sizes). 

1 Small hand drilling machine. 

2 brls. Soft soap. 

1 doz. Corn brooms. 

6 doz. Concentrated lye. 
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20(Md SOOODB. 

6 Deck scniDbers. 

6 ScmbtMDg inap& 

6 bags GosEse salt to kill grass on raMrvoir bttik». 

1 doz. Snow Bhorels. 

1 Small boat for reservoir. 

3 yds. BnuB wire cloth fi>r screen. 

2 gals. OliTe oil for hand lamps. 
50 Stove pipes and 12 elbowsL 

15 tons Egg coal for valve and dwelling houses. 



JAMES OOLKMAN. 
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EOCK GATES MONTEBAL AQUEDUCT 

February 12th 1889. 
B. D. MoCONNELL, 

Aisistant'Supt.^ M. W. W. 

Dear Sir, 

The necessary repairs for the ensuing year will be the planking 
of Dunberry's bridge, at regulating gates of Inland cat. Green- 
shields' bridge requires to be taken down and rebuilt and it wants 
a new side beam as one of them is broken and the bridge is dan- 
gerous. On several of the othei bridges the crib work wants to be 
repaired. Crawford and Stephenson's bridges wants planking. 

Mothing has been done to the banks on Inland Cut for the last 
two years and there is breaks in them in several places caused by 
the overflow of land water, the banks on old Aqueduct needs 
repairs in several places as there has been nothing done to them for 
a long time, also the usaal repairing of fences and approaches tot 
bridges, the fence on Lower Lachine road at old Aqueduct needs 
fencing on each side of the stone bridge, the old cap fence along 
Duncan Mcdonnel, Dunberry, Siimerville, Cavorhill & John Mon- 
teith's farm need to be made into picket fences, ditches on the new 
cut through Dun berry's on Frazer's farm, on the north side and 
Eobert's and Dunn's on the south east side of cut need cleaning, 
also the beim ditches and ditches on old Aqueduct needs clean- 
ing in the worst way, also the usual cutting of weeds ; the keeper's 
house needs to be repaired and painted in the woi^t way, the 
kitchen roof leakes in many places and will need to be repaired. 

The Basin in front of Frazer's farm needs to be fenced or a guard 
put round it to prevent any nuisance going into the water. 

The whole respectfully submitted, 

I have the honor to be. Dear Sir, 

Your obedient servant, 

EDWAED SALLEY, 
Ghiordian of Aqueduct 



21 

EOCK GATES, February 19th 18S9. 

Number of picket fences required to be made out of cap fencing : 

Along Dunberry's farm 88 pagers. 
^' McDonneVs " 96 " 
"- Somerville's " 84 " 
'' Greenshield's farm 3*7 " 
' • Asylum farm 43 pagers. 
'' Hadley's farm 53 pager. 
"- Monteith's '' 51 '' 

Total 452 pagers, at 50c.— $226.00. 

The house needs to bo repaired at Bock, the sill is rotten and the 
kitchen roof leaks there will be a new front ^ porch needed as the 
one that is up lets in all the rain and snow ; the house needs paint- 
ing outside badly it has not been painted this long time and the 
blinds needs painting also. The cost of repairing the house I would 
say will be $150.00. 

EDWARD SALI^EY. 
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BEPOET OF THE WATEE COMMITTEE ON INCEEASING 

THE SUPPLY. 

To the City of Montreal 

The Water Committee respectfully report that the present 
demand for water supply has reached the exti-eme capacity of the 
aqueduct. That the adoption of some means of obtaining an in- 
creased supply has become absolutely necessary. That your Com- 
mittee are of opinion that the best means of meeting the difficulty 
is by completing the enlargement of the aqueduct from the end of 
the portion already enlarged to the wheel house. Said enlarge- 
ment to bo of the following dimensions; length 4 miles, breadth at 
bottom TS feet; breadth at water surface 130 feet, depth of water 
14 feet. 

For that purpose it will be necessary to acquire the land tinted 
ved upon the acccompanying plan. That the said enlargement 
will cost approximately 2,0*79,000 dollars, namely, for the land 
104,000 dollars, for the excavation and construction of the aqueduct 
1,425,000 dollars, for the erection of buildings and pumping machi- 
nery and mains 500,000 dollars. Expropriation surveying and 
engineering 50,000 dollars. The whole as is more fully set forth in 
schedule hereto attached. 

That your Committee are of opinion that the necessities of the 
City require the completion of this work at the earliest possible 
moment, and, therefore, that it is expedient to complete the expro- 
priation of the property during the coming winter, so as to be pre- 
pared to commence the excavation of at least one section during 
next summer. Your Committee therefore recommend that an 
appropriation of 134,000 dollars should be granted to them out of 
the consolidated capital funds of this City for the purpose of 
acquiring the said land, &c. 

The whole nevertheless respectfully submitted. 

J. S. AECHIBALD, 
Prs. MAETINBAU, 
Edwin THOMPSON, 
Thos. CONEOY, 
Vital GEEISTIEE. 

Committee Eoom 
City Hall 
Montreal Oct. 1888. 
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ESTIMATE FOR COMPLETION OF AQCEDDCT. 

Estimate for the completion of the large Aqueduct commenced 
in 1874, the 1st section of which has been finished. 

This estimate is based on that made by Mr. Lesage Sapt. M. W.W. 
in 1873. 

Section 2 Excavation, Bridges 

Stop Gates, Fencing &c., &c. $945,000 
'^ 3 do do do 480,000 

1,425,000 
Wheel House, pumping machinery 

and rising mains 500,000 



$1,925,000 



Section 2, Land 100 arps. $20,000 
3, do 147 '' 84.000 



104,000 
Expenses of expropriation, 
surveying and engineering. 50,000 

$2,079,000 
Memorandum relatinq to ran report op the water committee 

CONCERNING iHE ENLARGEMENT OP THE AQUEDUCT. 

The water consumption has of late years been augmenting with 
considerable rapidity until at the present time it is impracticable 
to run the water wheels during a part of the winter, the water 
supply being barely sufficient for the City's consumption, as fur- 
nished by steam. 

Under these circumstances it is clearly necessary that some pro- 
vision should be made for an increase of that supply to meet the 
yearly increasing demand of the consumers. 

In 1882 the average daily consumption during the year was 9, 
566,759 gallons. In 1883 it rose to 10,552,174. In 1884 it was 
10,687,037. In 1885 it was 11,970,504. In 1886 it was 12,642,957. 
Namely, an increase in four yoars of 3,076,198, giving an annual 
average increase of a little over 769,049 gallons. 

It may, therefore be fairly assumed that the increase in the daily 
consumption of water will be in the neighborhood of f million 
gallons each year. The question is, how is provision to oe made 
for this increased demand ? Some years ago this subject was 
taken up and an elaborate report was made by Mr. Lesage, recom- 
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mending the construction of an enlarged aqueduct, giving a capa- 
city of about four times that of the present aqueduct. 

That plan was accepted by the Council and a portion of ii car- 
ried inio effect. The annexed report of the Water Committee re- 
commends the continuation and completion of that enlargement. 

The plan proposed by Mr. Lesage includes the construction of a^ 
settling basin occupying a space of some one hundred arpents at 
the wheel house. The present proposal does not include that fea- 
ture, because, the Water Committee after consideration, is of 
opinion, although no definite action has been taken, that perhaps 
a better result than would be obtained by the settling basin can 
be arrived at by a system of filtration at less than one thii'd of 
the cost of the settling basin. 

It will be manifestly impossible at the prescLt stage to give an 
estimate which could be relied on as accurate as to the total cost 
of the works proposed. Our officers however, after the most care- 
ful consideration, are of opinion that at the outside it will not cost 
more than $2,100,000 which at four per cent would involve an 
annual interest charge of $84 000. 

^ow it would be proper to enquire whether this annual interest 
charge would become burdensome to the City, or whether, on the 
other hand, the advantages to be derived from the enlarged aque- 
duct would not more than compensate such interest charge. 

The utmost pumping capacity by water power of the present 
aqueduct might probably reach an average of about 10 millions of 
gallons daily throughout the year. The excess over that average 
requires to be pumped by steam. 

By consulting the report of the water works for 1886 we find 
the following. "The pumping works comprise throe turbine 
wheels and one breast wheel of a joint capacity of twelve and a 
half millions of gallons per twenty four hours and three steam 
pumping engines of twenty-one millions of gallons per twenty-four 
hours." 

The total quantity of water pumped by water power during the 
year was three billion, eight hundred and seventy-three millionsand 
six hundred and forty seven thousand gallons with an expenditure 
of six thousand, two hundred and seventy-one dollars and fifty-two 
cents, making one dollar decimal six hundred and nineteen per 
million gallons raised one hundred and sixty-nine feethigh,viz : the 
height of the reservoir above the settling pond. 

The to'al quantity pumped by steam power during the same time 
is 741,033,000 gallons with an expenditure of $17,331.37 or $23,388 
per million gallons raised 16'J feet high. 

In the same report is found a comparison of the cost of pumping 
by water and by steam for twelve years from the year 1875 to 
1886, whereby it appears that the cost of pumping by steam is a 
little more than eleven times that of pumping by water. It follows 
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from what is above stttod, that, eTeo, saf^Misuig oar prdi^nt aqu^ 
duct were sufficient to sii{^ij the water neee^suy for $t«a«i paiii|v 
iog that the increased eonsamption, namely, 750,0Ckl ^kms daih% 
each year, woakl lequire to be entirely aooomplished by steam and 
the $17^1 spent in 18S6. which represented about two millions <^ 
gallons daily would be Teiy rapidly aoi^mented as tho <^uantily 
required to be pumped by steam increased ftom year to yoar« 

It Ib tme that by making improvements in our stv^m pumping 
engines a much greater economy has been seconxi J^r steam pomp- 
ing, bat yet the dilTerenoe between the cost of pumping by steam 
and pumping by water is very great. 

If the increase in consumption above lefisrred to goes on for s;iy^ 
twenty years, from this date, the daily consumption at thnt |)orioii 
would be about thirty millions of gallons per day, of which^ at 
least twenty millions would be required to be pumped by steam^ 
and if it cost $17,3 i I to pump two millions ot gallons daily by 
steam in 1886, it would be very easy to calculate what it would 
cost to pump twenty milliens of gallons a day by steam power : 
namely $173,310. 

Supposing, however, that by increased economy in the engines 
this could be reduced to one half of that amount, it would still 
leave tho cost more than sofficicnt to cover the total intei^^st chai^ 
upon tho amount necessary to complete the aqueduct. 

In addition to this there is also a further con:iideration that the 
supply of water from the present aqueduct has reached its maxi- 
mum. We cannot supply any considerable additional amount. 
That being the case our revenue from the water supply has almost 
reached its maximum limit. 

Taking 1886 as an example we find that the water revenue of 
that year amounted to $520 145 and the amount of water consumotl 
amounted to four billions six hundred and fourteen millions and six 
hundred and seventy-nine thousand gallons. That gives about 
eleven cents jW per thousand gallons furnished. Now, taking 
tho annual increase at seven hundred and fifty thousand gallons 
per day, that would amount to a revenue of $8450 per day or 
$30,84*2.00 per annum. By the increased supply the City s reve- 
nue would consequently aui^ment $30,84*2, double that the second 
year, three times that the third year and so on until tho limit of 
supply should be again reached. 

Now, the enlarged aqueduct as proposed will be undoubtedly 
ample to furnish fifty millions of gallons of water daily, if requi- 
site, so that for present purposes the supply might bo considered 
practicably inexhaustible, as probably fifty years would elapso 
before any such supply would be required. 

In addition to this increased source of revenue, there would 
exist at the pumping works when the new aqueduct is completed 
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a disposable power amounting to at least, one thousand horse 
power, which could be utilized by the City for any purpose needed. 

The Water Committee does not intend to interfere with the 
business of any other Committee but merely throws out what 
follows as an illustration of the use which might be made of the 
water power above mentioned if the Council thinks proper to avail 
itself of it. Part of the City is already lighted by electricity at a 
cost of about sixty cents per lamp per day. It is computed that 
about one horse power is necessary to generate electricity to sup- 
ply one arc lamp. Of the sixty cents above mentioned, two thirds, 
at least, represent the cost of the power to produce the electricity. 
It is also estimated that it would require somewhere in the neigh- 
borhood of one thousand lamps to thoroughly light tho whole City 
with electricity. The electricity required to supply these lamps 
could be all produced at the wheel house by the use of the power 
there accumulated by the enlarged aqueduct. 

Supposing the saving upon each lamp by using water power 
amounted only to thirty cents ; upon one thousand lamps it would 
save three hundred dollars per day and one hundred and nine 
thousand five hundred dollars per annum. 

The foregoing figures ai^e not intended to represent accurate 
calculations, but only to be approximately correct. 

It will be perceived that if only half of the advantages above 
set forth to be derived from the completion of the work referred to 
in the Water Committee's report was to be realized, that work 
would still be greatly in tho interest of the City. It is not antici- 
pated that the whole work could bo completed in a single year, 
perhaps two or even three yeai-s might bo required for its entire 
completion, but it is urgent that me land requisite should be 
immediately acquired, because the longer it is delayed the more 
expensive will it become. 
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TEST OF HIGH DUTY WORTHIXGTON ENGINK 

To the Chairwum and Mewnbers of the Water Committee of the 

m m 

City of Montreal, 
Gbntlembn, 

We the undersigned having been appointed by your honorable 
Board to test the new Worthington high daty pumping engino, 
erected in the bailding known as No. t £ngine Mouse of the Mon- 
treal Water Works, with the object of ascertaining whether or not 
the engine comes up to the contract requirements which ai*e that 
the enerine pump ten (lO* millions of imperial gallons of water in 
twenty-four hours against a constant reservoir pressure of eighty 
'(80) pounds pressure per square inch, including friction in wat^r 
mains with a steam pressure of eighty (80) pounds and a piston 
speed of one hundred and ten (110) feet per minute; the city fur- 
nishing steam at eighty (80) pounds per squara inch with an 
evaporative duty of nine (9) pounds of water per pound of coal. 

The above engine has two (2) high pressure cylinders 28J inches 
dia.; two (2) low pressure cylinders 57 J inches dia. and two (2) 
water plungers 31^ inches diameter and all of 50 ins. stroke. 

The recent performances of the engine previous to the test, mailo 
it clear to your experts that one departure from the lettei' of tho 
contract, would have to be made in order that every thing would 
be definitely settled before the test commenced ; your experts and 
those of the contractors discussed the following ))0int8 and settled 
the same as follows : 

1st. The circular issued calling for tender which are made an 
essential part of the contract state : that steam will be furnisheii 
by tho City at eighty (80) pounds pressure, and that the engine 
will be required to work at a proper speed against a constant 
resei-voir pressure of eighty (80) pounds per square inch, including 
friction of mains. 

It will readily be seen that the forcing often (10) millions addi- 
tional gallons of water, through the same mains, must necessarily 
raise the pressure which is now found to be, instead of eighty f80) 
pounds with the new engine working, 92.5 pounds. 

In order that this may be fairly met, one of two things had to 
bo done, either to stop some of the hydraulic machinery and lower 
the water in the reservoir so as to reduce the pressure to the 
required limits or allow an increased steam pressure equal to tho 
increased water pressure pound for pound. 

The former was difficult and expensive and would be attended 
with much fluctuation, therefore the steam pressure was allowed. 

2nd. One of the new economical devices in connection with the 
engine is that the steam used in the cylinder jackets when con 



28 • 

dcnscd there is trapped and rotiirned to the boilers, at the tempera- 
ture of the steam, oy a small pump for the purpose. Hitherto this 
water has been wasted, as is the case with our old Worthington 
engine. 

The quantity of water in pounds returned to the boiler in this 
manner at the gravity due to its temperature was found to bo 
21551 pounds. If this water had not been returned, its equivalent 
would have to be furnished at ihe natural temperature of the waiter. 

The contractors claimed that they be allowed the difference in 
temperature, or in other words that they be allowed for the heat 
they put into the water. 

It was allowed. 

3rd. The contract states that the contractor will be furnished 
with an evaporation of mno (9; pounds of water per pound of coal, 
and steam atioighty (SO) pounds, they claim that the percentage cf 
water found in the steam be allowed them. 

In order that this percentage should be ascertained, calorimeter 
tests wore made every three hours during the trial, the result of 
which proved that there was Sy'^ ^2q ^^ water carried over with 
the steam. 

The claim was allowed. 

4th. The temperature of the water in its natural state was found 

to bj tl*^, and entering the boiler, 189^, the additionnal heat being 

added by means of a special arrangement utilising the exhaust 

steam from the auxiliary pumps which form a portion of the 

engine proper. 

The contractor asked to be allowed for the heat put into this 
water, which was allowed. 

5th. The plunger slippage was estimated at one and one half 
per cent, this being the average slip found by many weir measure- 
ments in the United States. Weir measurements in our case would 
be difficult and expensive. 

In submitting our report we do not deem it necessary to enter 
into a description of the new mechanical arrangements, which 
distinguish this engine from the well known old Worthington 
engine as such has already been fully described to the world in 
papers, pamphlets and periodicals which no doubt have reached 
the greater portion of the mechanical engineering profession. 

The contract stipulates that the duty is to be ascertained by a 
special test. 

There being no definite length of trial stated in the contract, the 
Worthington representatives and the undersigned agreed upon a 
test of twenty-four (24) hours, which was conducted in the follow- 
ing manner 

The fires were lighted at 5 o'clock A. M., steam being raised 
slowly, the engine was started at 8 o'clock A. M and got up to 
full speed at 11 o'clock A. M. 
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The test eomaMneol at 12 o'clock hood^ wtieii ;» Ml n6duiia;ir <^ 
all gauges was taken, and height of water in the boiler ^^a:^ 
gauges taken and BOlecL the £tcam, water and Tacaam gaag^eiswew 
read and noted every half hoar. Two reTolation ocMtnters 
wore used, Doth worked fiuthfallj ; the water meter was taken 
every half hoar and the same tested ten times daring the trial ; 
complete sets of cards were taken. 

The boilers are of the Heine type, two being used to AimisK 
steam to the engine on trial, and the other famished steam to work 
the independent boiler feed pump. 

The water steam and other gauges were tested before and a(\<^ 
trial, also the indicators. 

The engine worked smoothly and well, a detailed r^^sult of the 
observations will be foand in the table annexed to this re)K>rt 

We have much pleasure in stating that the^ contractors' r&pre* 
seolaiives acted throughout the trial in a manner that reflects the 
highest credit upon themselves and the company they represent^ 
manifesting a spirit of fisiimess that made our duty agreablo. 

The whole respectfully submitted, 

We have the honor to be, Gentlemen, 

Your humble servants, 

D. Kkarnby, 

Ed. Oct. Champacnc. 

Montreal, 4th August 1888. 



Besult obtained on test op new Worthinoton Engine at 
Wheel House M. W. T7. 3Clh and Slst op July 1888. 

Test commeDced at 12 o'clock noon, 30tb July 1888. 
*' ended Slst " " 

1. — Duration of test 24 houiv. 

2. — Beading of counter at commoncoment of test 230158 

3 — Beading of counter at end of test V49878 

4. — ^Total number of counts made by engine .19040 

5. — Total number of strokes made by engine .76240 

6. — Average length of strokes in feet, 4.165..... 4.165 

1. ' Total travel of plunger in feet, (5) x (6) 3176.396 

8— Total travel of plunger in inch, (T) x 12 380047.5 

9. — ^Average area of plunger in square ins '1^6221 

10.— Total displacement of plunger in cub. ins,(8)x(9) = 2904382.1 27 
11.— Total imp. galls, pumped in 24 hrs. (10)-f-277.274.. 10,471 ,166 

12. — ^Excess above guarantee • 471.161) 

13. — Percentage of excess above guarantee, (12)-r-10,000,000 

xlOO= h\'6'% 



30 

14.— Deducting percentage of slip = l^*^ ^/o 

1 5. — Net percentage of excess above guarantee,! 13) — (14) =3iVd ^?o 
16. — Average piston speed ofenginefor24hr8 = (Tj-J-'i — 1440 = 110 ft 

17. — Average nead on plunger 92.5 

18.— Total load on plunger, = (9) x (1'7) = 70504425 lbs 

It). — Total foot pounds of work done by engine in 24 hrs. 

= (7)x(18) = 223879469.1273 

20, Reading of meter counter at commencement of test 13592 

21. — Reading of meter counter at end of test 16883 

22. — Total cubic feet registered by meter 3291 

33, — Weight of one cubic foot of water as determined by 

testing meter --= 65.8 

24 — Totiil weight of water registered by meter in pounds 

^2l)x(23) 216547.8 

25. — Average temperature of feed 187^ 

26, — Average temperature of water in basin 71" 

'27. — Briti-h thermal units required to evaporate one pound 

of water from 7P to steam at 89 lb8= 1143.7 

28. — British thermal units required to evaporate one pound 

of water from 89^ to steam at 89 lbs. pressure 1025.7 

29. — Total equivalent lbs. of water evaporated at tempe- 
rature of 71« = (24)--(27) X (28) = 194205 

30. — Water wasted in testing meter 1974.5 lbs. 

31.— Water wasted in testing steam = 100 lbs. 

32.— Total water to be deducted from feed, (30) x (31) = ....2074.5 lbs 

33. — Jacket water returned without being metered = 14636.95 

34. — ^Net feed water consumption by engine — (29) — (32) + 33) 

and deducting for water in steam 196222 3 

35. — Foot lbs. duty of engine per 100 lbs. of coal on 9 galls. 

basis, (19)^(35) X 100 = 102,685,369 

36, — Coal consumed on basis of 9 lbs of water per pound 

of coal, (34)-^9 = 21802.47 

37. — Excess of duty above guarantee= , 17,685,369 

38. — ^Percentage of excess above guarantee, (37)-^85,000,000 

X 100- 20jVo > 
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FIBSTT TEST OP HEDTB SAFKIT BOELERSL 

To the CknirwkiM amd Jl^mben rj tke Water Cowmittet 



On the 26lh and 27th S?p:eniber ia^tant vre male a trial of the 
Heine boilers in the Montreal Water Works, the resolts of which 
are shown in the following report. 

The boilers are of the water tobe tjpe mauofaetnred by Greorge 
Brash, of tlus Qtj. under the Heine patent. Each containing 14()0 
square feet of heating sar£iee and 37 sqaare feet of grate surface. 
Tliese boilers were erected side bv side and connected so that thev 
could be used seperatelj or conjointly. All the boilers were con- 
nected to a single chimney. These boilers were intended to supply 
steam to the high duty Worthington pumping engine. 

Trial op the Boiler. 

In accordance with your instmctions that the tost should extend 
over a period of 32 hours divided into two runs of Iti hours 
each, the test commenced at 8.25 A. M. September 26th and con- 
tinued until 12.25 A. M. September 27th, making the tirst run of 
16 hours. The second run cx>mmenced at 6 A. M. September 27th 
and continued until 10 P. M September 27th. making the 2nd run 
of 16 hours and completing the 32 hours in all 

During the trial all the coal consumed was weighed in a wheel- 
barrow, balanced when empty by a fixed weight, and each barrow 
load was adjusted at the scale to weigh 200 lbs. net 

All the water evaporated was accui-ately weighed in a tank spe- 
cially provided for that purpose. 

A complete record was kept of the coal water steam pres8uiH> 
and various temperatures, and the quality of the steam was tested 
with a calorimeter at intervals. The coal fired was Scotch ooal. 

The results of the trial are as follows : 

Average steam pressure 110 lbs. 

" temperature of fire-room 76*^ 

" " of feed water 63^ 

*' " of uptake by Pyrometer 575^ 

Total coal fired 22166 1 1>8. 

" water pumped' 136001 *» 

^* '' entrained in the steam, 2.84 per cent 3865 ** 

" evaporated 132226 ^' 

Equivalent evaporation from and at 212"^ 158274.5** 

Evaporation per lb. of coal under actual conditions 6139 ** 

Equivalent evaporation from and at 2 1 2^ 7.14 ** 
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Water evapoi'ated per 8 square feet of heating Burface 

from and at 212° 28.26 lbs. 

Water evaporated per square feet of heating surface 

from and at 212^ 3.53 " 

Coal per hour per square feet of grate surface 18.718 " 

The whole respectfully submitted. 

Ed. Oct. Champagne, M. E. 
Walter H. Laurie, M. E. 
Montreal, 29th September 1888. 
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To the Chairmam, aad MfmUrs of the Wmier Ckmmitftit of MomtrNU. 



I hcraby eertify to die eorrectiMss of the tignras and nftsaHis: 
obUuned from the 32 hour test at the pomping Station oa Sept. 
26th. and 27th. ISS^S m reported by your expeits Mr. R. O. Cham- 
pagne and Mi. Walter H. loarie. 

The test was carrfollr and £urlr condocted throaghout and at 
all times your experts and my^lf ware in thoroogh" aecord as to 
the manner and means employed in conducting the test. The te^t^ 
however, fell short <^ oar osoal standard^ owing entirely to the 
quantity of coal fired. 

It was what is termed Scotch Steam Goal and was full of slate 
solphor and dirt It also formed when horning an iron clinker 
which ran down adhering to the grate bars thus very much n\liK 
ci^g the efficiency of the fires. Farthermore it homed very quickly^ 
bat with a smoky red flame that carried with it bat little heating 
capacity beyond the grate bars. 

Under the above circomstances I most respectfally pn>te$t 
against the use of soch coal for testing purposes. 

From my intimate knowledge of the Heine type of boiler fh>m 
many practical tests with Cumberland coal, I can eonscienciously 
assure you that if Camberlaod coal were used^ the results would be 
at least 45 to 50 per cent higher than those given in the test of 
September 26th and iTth. 

The whole respectfully sabmittcd. 

BOBSRT M. H(JST0N« 
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SECOND TEST OF HEINE SAFETY BOILERS. 
To the Chairman and Members of the Water Gommittee. 

On the 26th and 2'7th of September last a trial was made of the 
Heine boilers in the Montreal "Water Works, the results of which 
were not up to the guarantee. Since then the contractors have made 
changes in the grate bars and also in the furnace construction and 
a second trial was made on the 2nd of November inst. 

The day commenced clear with barometer standing at 30.18. 
At noon, however, it commenced falling until at 5 o'clock it reached 
29.90 and rain began which lasted all evening. The boiler was what 
is known as the Heine E. 16 and is rated at 200 horse power, and 
has the following principal dimensions: 

1. Upper drum or shell, 48 ins. dia. and 19 feet 6 ins. long. 

2. ST tubes 3 J ins. dia. and 16 feet. 

3. Heating surface 1450 sqr. feet. 

4. Grate surface ST '* " 

Before starting the test the boiler was approved and found to be 
clean. Tanks were prepared for carefully measuring and weighing 
the water. Scales were prepared and adjusted for weighing the 
coal. A feed water thermometer was put in the feed pipe and a 
pyromoter was put in the smoke flue near the boiler opening. A 
calorimeter was adjusted on scales and the quality of steam tested 
at intervals. The percentage moisture was shown to be only 56 of 
one per c^nt which is pratically dry steam. The fuel used was 
what is known here as Cumberland coal. This was carefully 
weighed out and dumped on the floor in 600 pounds lots. The 
water was weighed in an upper tank then drawn off into a lower 
one, and thence pumped to the boiler. 

The following are the results : 

Average steam pressure 108 lbs 

Temperature of boiler room 83° 

'' of feed water 153° 

" of flue gases 437^ 

Total fuel (Cumberland coal) fired 120*78 lbs. 

" water evaporated under actual conditions 109600 " 

Equivalent evaporation from and at 212° 120888 *' 

Water evaporated per pound of coal, per hour, under 

actual conditions 9073 '^ 

Equivalent evaporation from and at 212° 10.008 " 

Water evaporated per square feet of heating surface per 

hour from and at 212° 5.21 " 

Water evaporated per 8 sq. feet of heating surface per 

hour from and at 212^ 41.68 '^ 
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Goal coQflamed per hour per sq. ft. of grate surface 20.40 '' 

Water evaporated per lb. of coal per hour from and at 

212^ deducting entrainment 9.952 " 

Percentage of ash 6.36 ** 

Total combustible 11310 " 

Water evaporated per lb. of combustible, from and at 

212^ 10.68 ^' 

Horse power developed 251.83 " 

The whole respectfully submitted. 

Ed. Oct. Champagnb, M.E. 
Walter H. Lautib, M.B. 
Montreal, 6th Novemberl888. 
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TEST OP GILBEET ENGINE. 
To the Chairman and Members of the Water Works Committee. 
Gentlemen, 

We the undersigned named by your Committee as experts to 
examine, test and repoi't upon the Pumping Engine and Boiler, built 
by Messrs. B. E. Gilbert & Sons, for the high level service station 
on McTavish Street, and see that the requirements of the contract 
for the construction of the said engine and boiler have been com- 
plied with : after a careful examination of the same and tost of 
twenty-four hours, beg to report as follows : — 

1st Eequirement : An Engine and Boiler capable of pumping 
2,000,000 Imperial gallons in 24 hours. 

Ist Result: at test, 3,333,744 Imperial gallons were pumped in 
24 hours. 

2nd Requirement: an Engine and Bolier capable of raising 
80,000,000 foot pounds per 100 lbs. coal burnt. 

2nd result : at test 100,065,'762 foot pounds were raised per 100 
lbs. of coal burnt without any allowance for ashes or anything 
whatsoever. 

3rd Requirement : there shall be a surface condenser, one boiler 
feedpipe, steam pipe and connections, suction pipe with foot valve, 
delivery main, with check valve, and " to do and perform all works, 
machinery and accessories thereof required in the premises." 

3rd We find that the whole of the requirements of the last above 
written clause have been complied with. 

4th Eequirement : that the pistons speed ^or velocity) shall not 
bo more than 84 feet per minute, against a head of water of 140 
feet with a pressure in boiler of not more than 125 lbs. per square 
inch. 

4th Result : at the test the average velocity of pistons was 23*7,268 
feet per minute, against an effective pressnre of 121.5 lbs. per sqr. 
inch which equals a static head of 280 ft. with an average boiler 
pressure of 119.18 lbs. per sqr. inch. 

5th Eequirement : that there shall be one high pressure cylinder 
18 inches dia. and 2 feet 6 inches stroke. Also two low pressure cy- 
linders 24 ins. dia. and 2 feet 6 ins. stroke. 

5th : We find that the cylinders are as follows : — 

High pressure, one cylinder 18 ins. dia., 2 feet 6 ins. stroke. Low 
pressure, two cylinders 24 ins. dia., 2 feet 5 J ins. stroke. 

6th Eequirement: that there shall be three double acting pumps 
with plungers of 13J ins. dia. and 2 feet 6 ins. stroke. 

6th : We find that there are three double acting pumps with 
plungers of 10 ins. dia., one having 2 feet 6 ins. stroke and the 
other two having 2 feet 5J ins. stroke. 
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Yth Boquirement ; that the ongino sliall be provided with a 
Bteam, a water, a vacaam gnago and sight feet Inbricatois to all 
the cylinders, also with tools for engine and boiler. 

7th : We find that the items mentioned in the last above written 
requirement have been provided. 

8th Beqairement : That engine shall be of good material, subs- 
tantial, and made in a workmanlike manner. 

8th: We find the en^ne made of good mateiial ^manj of the 
parts being of steel) sabstantial, and of the very best woi^man- 
ship ; and after the test apon opening and examination of the 
bearings we foand them in first class condition and with everything 
else in perfect order. 

9th Beqairement : that there shall be 1000 square fbet of heating 
sorface in the boiler. 

9th : We find that the boiler is made of steel, and is complete^ of 
the best workmanship throughout, of the locomotive type having 
1107 sqr. feet of heating surface, and is provided with all the neces- 
sary tools for firing and cleaning. Also a super heater and feed 
water heater, the whole admirably constructed in every respect and 
complete in every way. 

10th Bequirement : that the engine and boiler be provided with 
proper foundations. 

10th : We find that the requirement has been properly complied 
with. 

11th Bequirement : that the engine and boiler shall be properly 
covered with non-conducting material. 

11th : We find that this has been done and in regard to the 
engine in a very handsome and elegant manner. 

We remark that the engine and w)iler are in every respect equal 
in construction, proportions and design to any maae by the very 
best makes in England or the United States ; in ikct we are of the 
opinion that very few engines and boilers if any can, as a whole be 
found to equal them. 

The motion of the engine is perfectly graceful and smooth ; aiid 
the speed not excessive even when making 48 revolutions per 
minute, so that with proper care it should last a long time without 
any extensive repairs, and we recommend that the engine and 
boiler be accepted by you. 

The following particulars were taken at the examination and 
test of the engine and boiler. 



THE TSST. 

1. The test commenced at 12 o'clock noon, on the 29th Octo' 
1888 and ended on the 30th. 

2, Duration of test, 24 hours. 
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INGINB AND PUMPS. 

}l. lUiAdlng of counter at bo^lnning of test 319^78 

4, lt«<mllng of counter at end of test. 388.679 

B. Totiil number of counts made by Engine 69.101 

fj. Total number of sti'okes made by pumps 414.606 

7, Avuratfe length of strokes in feet 2-47166 

K Total travel of plungers in feet 1,024,998-1666 

W. Total travel of plungers in inches 12^9,978 

lU, Average ai'ea ox plunders in sqr inches 75*1514 

11, 1\»tal uUplaeement of plungers in cubic ins... .924,360,5666672 
iv, IVtal imiH>rial gallons pumped in 24 hours 

(\ Imperial gal. = ^^77-274 cub. ins.) 3,333,744 

W, MxvtMtt* above contract (2,000,000) 1,333.744 

14. i^^Hi^ntage of excess above contract 6^i^% 

|^. A vt»4*aue piston speed per minute during run of 24 

hours in feet 237.268 

Itl. Average pressure on plungers of pumps per square 

inch in lbs 121.5 

It, Total load on plungers in lbs 9130.85 

la Total ft. lbs. of work done by Engine in 24 hrs.935915073752-56 
\\l Duty of Engine in ft. lbs, per 100 lbs. coal cons'd... 100.065.762 

V5(), Kxoess of duty above contract. 20,065.762 

VI, Tercentage of excess of duty above contract ^^xfit^ 

BOILEB. 

^8. Total weight of feed water supplied from tanks in lbs..81538'5 
a8. Total weight of water from jackets of cylinders and 

receiver returned to boiler (lbs) 9776 

24. G^rand total of feed water in lbs 89314*5 

(Steam wasted @ 119.18 pressure 120 lbs. equal 

to 12.55 lbs. of coal.) 
26. Average temperature of feed water in tank 50^ Fah. 

26. Aver, temper, of feed water on entering boiler 143^ ** 

27. Average pressure of steam in boiler per sqr in 119.18 lbs. 

28. Area of grate surface in sqr. ft 11.9 

29. Area of heating surfece in sqr. ft 1107 

30. Number of square feet of heating surface to 1 foot of 

frate surface 93 
er of lbs. of coal burnt on each sqr feet of grate 

surface per hour 32*60 

32 Pounds of water from and at 212^ F. evaporated by 

lb. of coal (feed water @ 143^ F) 10-65 

33. Number of lbs. of water evaporated for each sqr. ft. 

of heating surface per hour. 3-36 

34. The steam being superheated showed 2*88'* F. of 

superheat by calorimeter test. 

35. Pounds of coal consumed during test 9353 

36. Pounds of ashes gathered and weighed after test 603 
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ake an J exauBatiaB ve desireil Ako j^astan^e wms^ r w J»>r » t 
V bj tbe MoBOval Wazer Worfe SkepastaMBt «> fkmisli iK^ witli 
tlie iM'ciwfinij memas of auikiB^ ihe less QOHB^Ieie a»i re^afeifek 

We woald remjLck tliat at the test tlie e^^me v^s nn viilK>itt 
legaid to fltzict eoonoMj. had this been oliiwwii anl the <ei^£ta# 
nu at JBtt nch a speed a& would hare aeciiMDpiklMd tke p«aipui$ 
of 2,000.000 Impczial gaDons in 24 Immusw we liaT>» no diKxl^ ia 
flaying that a h4;faer duty <^25 per cent on that obtaoied ai the 
test eoQld hare been readiei. 

We eonader it oar datj to adrise yon that a second k>iker<Afthe 
same type and capacity should be ^aced at the XeTavkh Sln^ei 
pumping station, and connection shoaUL be made with the oM 
engine. 

We hare the honor to be. G^Ktlemen, 

Your Obedient ServantB, 

Sigmed ^ K O. Chamfaqxk. 
( J. SmLs TAxnoL 
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No. 5. — Schedule showing the depth of water, the rain fall and the average 
temperature at 9 a.m. at McTavish Street Reservoir. 



MONTHS. 



1888 



January .. 
February. 
March .... 



April 

May 

June 

July 

August 

September . 
October .... 
November. 
December. 



Total. 
Last year. 



CO Q, 



22.72 
22.71 
22.83 
21.87 
21.62 
21.57 
21.70 
22.52 
21.87 
2?.25 
22.43 
22.47 



Rain gauges in inches. 



Rain. 



0.18 
0.19 
0.53 
2.12 
3.57 
0.82 
9.12 
3.45 
4.10 
1.92 
0.70 



26.70 
18.88 



Snow. 



32.50 

27.00 

21.75 

3.25 



5.25 
13.25 



103,00 
152.49 



Snow 

reduced 

to 

rain. 



2.82 
2.82 
2.04 
0.41 



0.69 
1.67 



10.45 
14.30 



Total 
rain. 



2.82 
3.00 
2.23 
0.94 
2.12 
3.57 
0.82 
9.12 
3.45 
4.10 
2.61 
2.37 



37.15 
32.18 
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8.29 
15.89 
22.32 
31.16 
51.48 
64.73 
62.60 
61.89 
54.54 
42.32 
33.40 
24.22 



37.66 
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SOHEDULK No. 6. 

mains, hydrants, valves, duriog year I8S8. 
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New patent hydrants in position up to January 1889 (5 nczle) 61 

" Pneumatic " valves put in during year 1888 Inew work) 2517 

[>aeumatic cocksput in up to January 1889 new work A repairs 7367 
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ScHSDULi No 6. — Continued. 

Hydrants frozen during winter commencing Dec. 1887 ending April 1888* 
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No, 8.— SGBEi>tii.E showing the difTerent kinds and sizes of Water Meters 
belonging to the City and to private parties. ■ 
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Beaver ilall Square 

Bellerivti Park 

iSJeury and DorcliPster 

Bonsecours Market 

Chabaillez Square 

Colboroe at Hour Shads- 

Court House Square 

Craig, ut Victoria Square 

Craig, apposite Urill Hall 

Custom House Square. 

Uuruliesler and Dominion ^quaru 

DulTerin Square 

Grey-Nun nnri Comnion 

Guilliault and St. Lawrence 

Higli Level Keservoir , 

.Facques-Cartiei" Bquaro aiid St. Paul... 

Inspector, at Uay-Market 

McTavish Street, oppnsite Hcservoir... 

JkGill and Gommoti, lix. W. H 

McGill, corner of Common 

Mill, at Waste Weir. 

Moreau, near Notre-Uame 

Park, foot of Eievalor 

Notre-Dame and Suzanne 

Ontario and St. Denis 

Ontario and Cliamplain 

Phillips Square 

Phillips Square and St. Catherine 

Park Avenue, North of Prince Avenue 

Place [I'Armes 

Prince and Coraman 

Richmond Square 

Seigneurs and Wdliam 

Sherlirooke, near Drumuiond 

Sherhrooke, near Guy 

Si. Ann's Market 

Antoine Market 

St. Catherine and DeLorimier Avenue. 

St. Gabriel Market 

SI. Lawrence, near Marie-Aane 

St. Louis Park 

Patrick Square 

St. Patrick and Napoleon 

bt. Thomas and Ottawa 

Vietoria Square, South ol' Craig 

Victoria Square, North of Craig 

Viger Square Basin No. 1 

Viger Sipiare Basin No, 2, 7 

Viger Square 

Viger Market 

Wellington and St. Patrick 

Wellington and Centre 

Wellington and Magdalen 
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ALONG THE WHARVES. 
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ADMUnSTKATION. 



ScHBDULS No. 13. — ^Detailed Statement of fizpenditareB for the 

1888. 



$ CtH. I CtB» 

Aquxduct. 

Bepairs to fences, gates and ap- 
proaches 1 306 78 

Bepaira to bridges and painting... 113 26 

Gleaning ditches and berms, ••••••.• 226 86 

Cutting weeds 149 86 

(ruardian's salary 600 00 

Sundries 28 64 

Police senricc 194 08 



1619 48 



Whxsl Houss. 

D. Kearney, chief engineer 1600 00 

Candlish asst '' 700 00 

Vall^ " "' 700 00 

C. A A. Lecourt, oilers 880 00 

Bepairs to machinery 239 23 

" buildmgs 478 14 

" dwellings,to brass shop 179 55 

Grroands round baildings 222 81 

Sundries 14 99 

Fire Wall 268 89 

Supplies, oils, tallow &c 1003 71 



Enoins Houss. 

Bepairs to boilers, steam pipes for 

new boilers 408 55 

Bepairs to dwelling (painting).... 658 46 

*' coal shed 14 01 

Wages 5842 68 

Bentforland 50 00 

Coal for steam 13000 58 

8. Veary, engineer 1000 00 

Sundries 22 02 

Smoke consumer &c 328 21 

Supplies, oils, tallow &c 713 77 

Carried 



6287 S2 



22068 28 



Brought forwaixi, 
Tail Baos. 



68 

$ CtS. $ CtB. 



Repairs to wood work of bridge on 

Lower Lachine Soad 5 09 

Bepairs to fences 50 20 

55 29 

Besebvoib. 

GuardiaD's salary 800 00 

Bepairs 306 88 

Shovelling snow r... Tl 16 

Fuel & Light 160 25 

Sundries 65 79 

1404 68 

Pipe track 

Bepairs to valve chambers 4 50 

" valves 94 39 

98 89 

Hydrants. 

Inspecting, Wages 388*7 57 

Bepairing do & materials 2485 30 

Thawing 832 29 

Bent of tap house, St. J. Bte Ward 149 15 

7354 31 

!PuBLio Fountains. * 

Bepairing wages 924 80 

" materials 279 97 

1204 77 

Distribution Pipes. 

Bepairs to mains, sei*vice8 & valves, 

wages 12952 59 

Thawing pipes & carting water....; 2029 54 

Inspecting service pipes inside 

houses 2826 05 

Dress for five inspectors 251 00 



Carried ; 18059.18 



« 



69 

$ ots. $ ots. 



Brought forward 

Eepairing footpaths and service 

boxes, wages 946 42 

Materials, Iron Castings, lead, 

tin&c ....' 654 47 

Materials, wood, planks, nails &c. 196 63. 

" bricks, cement, sand &c. 98 94 

*' Rope, drain pipe &c 47 31 



Machine Shop. 

Materials, iron, copper, lead &c.... 86 81 
Eepairing roof. 166 00 



Work Shop on Ijagauohbti£be st. 

Wages; foreman, clerks, turncocks, 

watchmen, mechanics, laborers i902 50 

Iron, spikes, nails, tin, lead, &c.,&c 124 09 

Timber, wood, coal oil, lamps &c. 112 13 

Tools, pails, drinking cups &o 303 94 

Rent of foreman's house 200 00 

Telephone and connections with 

Police Station & City Ex 257 55 

Fuel and light 596 45 

Sundries 57 03 

Repairing buildings 355 19 



Engine housb at MoTavish 
Resebvoib. 

One stoker and one assist, engineer 1418 44 

Fuel for engine 1431 05 

Oil, tallow &c 351 06 

Repairs to buildings , 95 24 

*• machinery,. 106 85 

Heating new engine room 38 25 



MlSOELLANEOUS. 

Contingencies for office .„., 42 12 

Postage, stamps, carters, &c 362 30 



20002 95 



252 61 



9908 88 



3440 89. 



Carried 404.42 



70 

$ OtS. $ ClH 

Brought forward 404.42 

Horse keep, superintendent 600 00 

do Foreman 400 00 

Damages 289 58 

School taxes & assessments 771 34 



Staff. 

Superintendent 3500 00 

Assistant superintendent 2000 00 

Draughtsman 936 00 

1st clerk 1000 00 

2nd '* 600 00 

3rd •' 800 00 



Metsr Department. 

2Isnpector 1600 00 

Testing, placing — ^I'epainng meters 2274 71 
New meters 2839 03 



Pipe Laying. 

Wages 62760 24 

Tin and lead 3884 52 

Lead pipes 6306 59 

Copper brass works • 6592 05 

Timber 785 97 

Bricks, sand, clay &c 1131 21 

Drain pipes 353 71 

Special castings 18773 36 

(Jement 266 64 

Iron and steel .' 756 41 

Tools 1035 75 

Packing 242 51 

Wrought iron pipes 378 43 

Cast " '' 86367 86 

Yalve stones 465 00 

Sundries 1068 16 

Bock excavation in St. Jean-Bte. 

Ward 2622 80 

Carried 194791.21 



2465 34 



8836 00 



6713 74 



•ri 



$ cts 

Brought forward 193791 21 

Money refanded 192 32 

Water meters bonght last year. ... 



Special works. 

New Pnmping apparatus for high 

level service 30639 86 

New Worthington engine 683 30 

New boilers for engine 12079 41 



$ ct$. 



193983 53 
1500 00 



195483 5;: 



43402 57 
$330599 73 



Schedule No. 14. — Inventory of stock on hand, January 18SS). 



DEBCHIPTION. 



30" 24" W" IS" 12" 10' 



Cast Iron Pipes, (new).,. 

Cast Iron Pipes, (old) 

Slop- Valves 

Slip Sockets. 

Cast Iron Caps 

Cast Iron Plugs 

Cast Iron Double Bends. 
Cast Iroii Elbows 



SIZE. 


1 


i 


1 


u 


1 


I 


M 


1 


1 


3 


6 


1 


1 

7 


1 


Crosses 


1 


G 


■i 


1 


= 


1 


' 


7 


6 


1 



SIZE. 


1 


1 


.* 
5 


S 


s 


3 


















Grosses 


A 


n 


7 


7 


7 


4 



















SIZE, 


1 


i 


% 


3 


i 


^ 


s 


1 


1 


1 


1 


1 


s 


1 


Tees, .. 


' 


5 


5 


1 


5 


5 


s 


8 


4 


8 


13 


5 


' 


3 



SIZE. 


1 


1 


3 
























Tees,... 


' 


4 


ii 

























BREECHES. 


TAPEHS. 


SIZE, 


^ 

S 


1 


a 


? 


* 


S 


£ 


^ 


~ 


1 


S 


1 


.= 

S 


3 




5 


5 


4 


2 2 


5 


8 


2 


5 


5 


15 


- 


8 


39 



INVENTOKY— OontinueA 



New hydrants 

Cast iron fender posts. 

Hydrant covers assorted 

Pieces for lengthening hyd. 

Hydrant sleeves 

Assorted valve oovere 

Hydrants already used (ass.) 



1 Drinking troughs for cattle. 1 

90 Street watering nozzle6(brass)G00 

105 " '' '' (iron). 115 

34!Hydi-ant nozzles :H5 



3 
60 
54 



Assorted spindles 71 

Bods for stop cocks^assorted 30 
New hydran ts 5 nozzles ...... 3 



2" Cocks for iron pipe 

IJ" ^' *^ 

1" Pneumatic valves.. 

5 (( t( 



I (4 

2 way " 

3 '* '' 

4 '* '• 

1 coupling cocks. 
3 way *' . 
1" nozzles ., 






2 
17 

i 



l4 

2 



I" 



'Q 
J 



f" cro% es , 

Ixf T| ., 

Assorted covers for boxes.. 



r 



5^ 

2^ 
1^ 
2^ 
10^ 
20 

11*? 

104 

2 



2" iron pipes (in feet).... 75 

X'R' ••• OOll 

1" "- " 210 

1" Lead pipe (in lbs) 39000 

^ « • '' 9651 

20 Bars pig lepd 66 2300 

Block tin in lbs 50 

^\ Brass tubing 66 20 

IJ" Iron boxe& , 32 

1" " '' 15 

Valve stones, large 1 

Valve stone small 1 



SCBRDDLE No. 15.— Dwellings, stores. Shops, Offices, Warehouses, Manu- 
factories, Hotels, Ac., in the City of Moatreal for tS8S-S0 witb the Assessed 
Water Rates thereon : 

DWELLINGS. 



1 


1 


■g 

1 


^ 


1 


<! 


1 
1 


-J 

> 




1 

■< 


1 


g 


5.00 
5.75 
6.50 
7.?5 
S.OO 
8.75 
9.5D 
10.25 
11.00 

11 7a 

12 50 
13.25 
H.00 
H-75 
15.50 
lfi.'J5 
17 00 
17.75 
IS 50 
19.25 
20(10 
20.75 


2033 
3747 
4SG0 
60S8 
335S 

m 

"2B6 

9UI 
525 
732 
l-iB 

'11 
634 
103 
262 
68 
378 
145 


IBIO 
35M 
4S74 
58S8 
3295 
3011 

94a 
2071 

591 
1658 

357 

urn 

515 
723 
128 
547 

49 
618 
100 
258 

67 
357 
139 


223 

z 

200 
63 
49 

1! 
49 

5 
38 

6 
11 
10 

'. 

"is 
'"ie 

\ 
•i 


'ii'.-ii 

J3.00 
23,75 
25.25 
26.00 
26.75 
27.50 
28.25 
29.00 
29.75 
30.50 
31.25 
32.75 
34.25 
35.00 
35.75 
36.50 
37.25 
38.00 
38,75 
iO.25 


33071 
334 

19: 
451 

201 
2 
125 
133 
17f 

0^ 

297 
ii 

n 

103 
12 
2 
14 
159 
3 


21 
190 
448 

200 
2 
126 
132 
175 

93 
291 
44 

12 
103 
12 

2 

14 

155 

3 


1163 
7 

""3 
9 

i 

1 

6 
..... 


"44.00 
44.75 
47.75 
50.75 
51.50 
53.75 
55.25 
56.75 
59.00 
62.75 
66.50 
70,25 
77.75 
85 25 
92.75 
100,35 
107.75 
115.25 
122.75 
137.75 
I5V.75 


35)56 
7( 

7i 

tl 
1 

64 
1 

33 

57 
5 

'i 

14 
3 
9 
I 
4 
3 
1 


3*260 
73 

1 
75 

1 
43 

1 
65 

3i 
57 

5 
18 
28 

2 
14 

9 

4 


M96 

'""s 

i 




II 


35899 


34694 






33071 


31908 


„. 




3545Q 


34260 


„. 


1203 



Dwell bgs, Ac. — Conlinued. 
STORES. SHOPS, OFFICES &c. 



1 


! 


i 
i 


1 

> 


1 


t 
< 


1 
1 


r 1 


1 


H 


g 
> 




1084 
740 

1313 
382 
5lfi 

ns 

577 

G5 
275 

49 
348 

34 
144 

22 
54fl 

m 

5 
193 

4; 

138 
29 

71 

5 

25 

110 


958 

G7S 

1224 

370 

493 

173 

558 

63 

270 

48 

3.-19 

.14 

141 

22 

239 

1 

102 

5 

190 

1 

41 

1 

134 

28 

1 

76 

5 

24 

109 


128 
62 
80 
13 

19 
2 
5 
1 
9 
... ..^ 

I] 

3 

i 

1 
















5.00 
G.OO 
7.00 
S.OO 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
15 00 

le.oo 

17.00 
18.00 

la.oo 

M.OO 
21.00 
22.00 
23.00 
24.00 
25,00 


36.00 
38.00 
39.00 
40.00 
41.00 
42,00 
46.00 
50.00 
52,00 
54,00 
56.00 
58.00 
60,00 
62,00 
64.00 
66.00 
70.00 
72,00 
74.00 
78.00 
82.00 


7 
43 

S8 
25 
55 

16 

24 

27 

28 

20 

25 

8 

5 

1 
7 

1 


7 
43 

1 

1 
87 
36 
54 

2 
15 

1 
24 

,? 

1 
26 
4 

1 
20 

2 
24 

1 
5 
1 

1 


i 

..... 


110.00 
114.00 

iiaoo 

122.00 
134.00 
142.00 
1 46.00 
154 00 
162.00 
170.00 
178.00 
182 00 
192.00 
194.00 
202.00 
210.00 
226 00 
242.00 
262,00 
282.00 
290.00 
322,00 
342.00 
402.00 
482.00 
602.00 
642.00 


2 






28.00 
29 00 
30.00 
31.00 
32.00 


90.00 
94.00 
98.00 
lOO.OO 
102.00 
106.00 


















6704 


6326 


3. 


7110 


6725 


385 


ri59 


6774 


385 



DwiBl lings, Ac. — Continued, 
HOTELS. 



. I 


• 


• 
03 






• 


• 


• 


• 


• 

T3 


T3 
03 


• 




S 


. '«J 


4.^ 




a> 


.<-> 


<*.» 




03 


4-> 


•»•» 




a 


a 




C/I 


a 


a 




CO 


B 


a 


• 
4-» • 




a 


C6 


• 


C/} 
C/} 




2- 


• 

o 


CO 
03 
(O 


a 


§ 


a ' 


00 


a> 


a 


e) 


CO 


o 


d- 


cd 


CO 


03 


OS 


1 


< 


H 


> 


as 


<< 


H. 


> 
2 


C5 


.< 


H 


> 


$n.oo 


' 92 


92 




484 


482 




506 


504 


2 


17.00 


123 


122 


I 


52.00 


10 


10 




' 97.00 


1 


1 




22.00 


105 


. 104 


1 


57.00 


I 


1 




102.00 


2 


2 




27.00 


33 


33 




62.00 


3 


3 


...••'• 


122.00 


1 


1 




32.00 


60 


60 




67.00 


I 


1 




142.00 


1 


I 




37.00 


2r» 


26 




72.00 




:h 




222.00 


I 


1 




42.00 


37 
8 


37 
8 


•• • • A« 

' 2 


77.00 
82.00 


2 
2 


2 
2 












47 00 














2 




..f ...... 


\ 






484 


482 

1 


506 


504 


512 


510 


2 







1 
















Hoi 


aSESl 


Cows. 


Stalls, 

• 


Urinals. 


Water 

closets. 


No. 


1. 

Rate. 


No. 


1 
Rale. 


No. 


Rate. 


No; 


Rate. 


No. 

• 

762 

388 

8042 

7 


Rate. 


5770 

j 


$2.00 

1 


1075 


$1.00 

I 

i 

f 


479 
344 


$1.00 
2.00 


590 
35 
36 

24 


$1.00 
1.50 
3.00 

15.00 


$2.00 
3.00 
4.00 

15.00 


1 

5770 


1075 


823 


685 


9199 




I 


1 ' 


• 

















SPECIAL RATES. 



Bakeries. 


BuiR 


1 

FCOTAINS. . 


Sts:am Eng 


isxs. 


SvxNKir». 




BiTTLERS- 








rouK 


No 




• 
No. . Rate. 


No. Rat^. 

i 


No. Ualo. 

■ 


1 

No. 


Power 


Ujii^ 


- 


• « 


i 


, 






1 




2i 


• 


9,^ 3.oa 


3< 


i 


1} 


10 $ .H.iV 


5,f 3.00- 


3 $ 3.00 


1 


4.1K.> 


8; 


1 


^ 


5 


tvlV 


5i 5.00 


7, D.oa 


19 


5.oa 


*'i 


U 


3 


I 


:^v 


4 6.00 


4: 10.0(^ 


I 


6.001 


J8, 


^ 

ifc 


3^ 


r 


8(X> 


3- 7.00 


5 15,00 




7.001 


9 


3 


»•»■» 
« t 


8: 


tO,^M 


li 8.00 


I \bM 


1| s.ooj 


13 


4 


55 


1 


15,0 • 


13 9.00 


1 


! 9 001 


8 


5 


40 


1 


5:viH> 


It 10.00 


1 

1 


5; lU.OO 


9 


6 


54 


1 


xSOiH* 


5 11.00 


! 1 


11 14.00 


8 




56 


I 


6(H>AH^ 


6' 15.00 


1 

i 1 


1 15.00 


7 


8 


56 


I 


7.^0 iH^ 


5 15.00 


1 ; 


5. 19.05 


I 


^ 


8* 


1 




4 


18.00 


i 


1 


26.oo: 


1 


9 








I 


50.00, 










1 4 


40 


10 






1 


23.00 


■ 






1 


1 


101 


m 






1 


55.00; 






1 

1 


1 

1 


1 


11 






4 


57.00" 
30.00 

■ 


t 

1 


. 




1 

i 

1 


3 

1 1 
3 

! ? 

1 

5 
1 

I 


15 
13 
15 
50 
55 
30} 
4(1 
45 
45 


15! 

13: 

45' 
40 
55 
30} 
8(^ 
45 
45 


1 
1 

) 
















1 


50 


50 




• • 1 



RECAPITULATION. 



Dwellings 

Stores, shops, offices 
Hotels and taverns .. 



Tenanted. 


Vacant. 


Total. 


34,694 


1,205 


35,899 


6,774 


385 


7,159 


510 


2 


512 



Total 41,978 1592 43,570 

Steam engines 109 

Special charges ; 145 

Horse stalls 823 

Water closets 9,199 

Urinals 685 

Horses 5,770 

Cows 1,075 






GASH KEGEIPTS BY THE WATER DEPARTMENT DURING 
CI VIG YEAR ENDING 3lST DECEMBER 1888. 

For dwellings, shops, oiEces and hotels $457034.85 

Water closets 31687.00 

Urinals 990.50 

Horses 9870.00 

Cows 873.00 

Horse stalls 1005.00 

Steam engines 4515.00 

Permits for hose to water streets 914.00 

*' for building purposes 3916.18 

Private Fountains 236 00 

Manufactories, &c 2419.00 

Water supplied through meter outside Gity 2977.73 

" inside Gity 705'>0.41 

73498^14 

$586958.67 

Miscellaneous 6559.24 

Costs 58.55 



$593576.46 
Less refunded 1703.16 



Net collections $591873.30 

Amount returned into the treasury in 1887 515699.57 



Increase $76,173.73 

City Treasurer's Office 1 NAPOLftON LESAGE, 

Montreal, May 1889. / Accountant, 



> 



'I • • •, 



